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NGUYEN MANH HA - NGUYEN TH] THANH PHONG 
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(Tai ban ldn thir nhat) 


NHA XUAT BAN GIAO DUC 


-__ee a a a 


04 — 2006/CXB/34 — 1860/GD 


Ma sé: 7K549T6 — DA! 


Chuong Xill 


HOP CHAT CHUA NITO 


Hop chat chita nito bao gém nhiéu loai khac nhau. 
*) Loai hop chat chia mot nguyén tir nito, nhw - 


_ Hop chat nitro (RNO, hoae ArNO,) : 1a dan xuat thé nhom -OH cia axit nitric 
HO-NO}. 


_ Hop chat nitrozo (RNO) : 1a dan xudt thé nhém —-OH cia axit nitro HO-NO. 


~ Hop chat ankyl hoac arylhidrox ylamin (RNHOH, ArNHOH) : 1a din xuat thé 
hidro cla hidroxylamin NH,-OH. 


_ Hop chat amin : la din xuat thé hidro cla amoniac, nhu RNH), R5NH, RN. 


~ Hap chat cd cac chic khéc nhau nhu oxim, amit, nitrin da duge nghién ctu d 
chuong cdc hop chat cacbonyl va axit cacboxylic. 


*) Loai hop chat chita hai nguyen tir nito tro lén, nhu : 
- Hop chat mu6i diazoni : [Ar—N =N]X7 
_ Hop chat hidrazo, thi du : Ar-NH-NH-C,Hs. 
— Hop chat azoxi: Ar-N=N-At 

O 
— Hop chat azo: Ar-N=N-Ar. 
— Hop chat diamin, thi du: R-CH-CHy —NHy .... 

NH, 


Loai hop chat di vong chita mét nito duge xem xét & chuong Hop chat di vong, 
loai hop chat amino axit duoc xem xét o chuong Amino axit. O day, ta chi xet mot s6 
hop chat ti¢u biéu nhu amin, mudi amoni, muéi diazo, chat mau azo va diamin. 


att, 


$1. AMIN 


Amin 14 dan xudat cla amoniac, trong d6 c4c nguyén tir hidro duoc thay thé bang 
_. cde géc hidrocacbon (no, khéng no, thom). Tuy theo s6 géc hidrocacbon lién két véi 
nguyén tu nito ma cé cac loai amin bac 1, bic 2, bac 3, mudi amoni bac 4. 


+ 
Amun bic tl - Aminbaéc2 Amin bac 3 Amoni bac 4 


Tuy thudc vao dic diém cia géc hidrocacbon ma ta cé cdc loai amin tuong tng 
nhu amin thom, amin mach ho béo, v.v... 


|. DANH PHAP 


Tén cua amin duge goi theo danh phap géc chitc, danh phap thay thé va danh phap 
thuong. 

1. Danh phap géc - chirc 

a) Tén cla amin hop boi tén gdc hidrocacbon va dudi amin hodc azan, néu cac géc 


giéng nhau thi thém tién t6 di-, tri- ..., néu cée géc khdc nhau ma cé 3 géc thi goi (viet) 
.tén cc gdc theo van a, b, c... vA géc G giita dé trong ngoac. Thi du: 


7 CH3 
CH,CH.-NH, CH;3NH-CH, Ce6H a Nv. 
a CoH 

Etylamin _-  Pimetylamin Etyl(metyl)phenylamin 

Etylazan Dimetylazan _ Etyl(metylphenylazan 
b) Cac diamin cé tén géc da hoa tri kiéu “ylen” + diamin. Thi dx : 

H,NCH,CH,CH,CH>-NH, | H,N—C))—NH, 

Tetrametylendiamin p-Phenylendiamin 


2. Danh phap thay thé 


a) Tén cua cac amin hop boi tén hidrocacbon va duéi amin hoac di-, triamin (voi 

cac di-, triamin) kém theo “locant”. Thi du : . 

CH3CH> ~NHp» CH3 ica NH» —CH»CH,CH> —-N H> HN-XC))-NHp 
NH> | : 


Metanamin Propan-2-amin Propan- 1,3-diamin ~ Benzen-1,4-diamin 


7 fog 


b) Tén cha cdc amin bac hai, bac ba 1a tén cua amin bac mét c6 céc nhom thé 


“N-ankyl. Thi du : 
CH,-NH-CH; CH,CH,-NH-CH,  CH;CH,CHN(CHs)2 
N-Metylmetanamin N-Metyletanamin N.N-Dimetylpropan- l-amin 


3. Danh phap thudng (tén riéng) 
Mot s6 amin 6 tén riéng duge TUPAC luu ding. Thi du: 

Gas, a O>ne OHO 
Anilin p-Toluidin 4 4’-Benzidin 


4. Trong nhiéu hp chat tap chire cé chia amin thi nhém -NH, duge coi 
la nhém thé va cé tén 1a amino. Thi du: 


CH3CH; CH-COOH H5N-CH,CH, -C-CH; 
, | | 

NH, O 

Axit 2-aminobutiric -4-Aminobutan-2-on 


+ 
5 Khi nhom -NH, bi proton hoa thanh nhom -NH, goi 1a nh6m amoni va 
tén cua hop chat “amoni” nay duge eoi theo danh phap géc — chitc hoac danh phap thay 


thé. Thi du: | | 
+ + _ ag - 
(C))-NHs @noe [CH3CH2 — N(CH3)3 JOH 
Phenylamoni Phenylamoni clomua Etyltrimetylamoni hidroxit 
Benzenamoni Benzenamoniclorua N,N N-Trimetyletanamoni hidroxit 
(Anilini) (Aniliniclorua) 


6. Cac amin 1a cac hgp chat di vong duge goji tén theo hgp chat di 
vong (xem chuong 13). 


1. CAC PHUONG PHAP DIEU CHE 


1. Anky! hoa amoniac va ankylamin cua no 
a) Ankyl hod bang ankyl halogenua RX (phuong phap Hoffman, 1850) 
Khi ankyl hod amoniac va amin cac bac bang ankyl halogenua, ngudi ta sé thu 


dugc mot hén hop amin cac bac khac nhau va ca mudi amoni bac 4 tuy thugc vao ti lé 
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mol cua cdc chat tham gia phan (mg. Dé diéu ché amin cd bac nao dé can phai cho muéi 
amoni tao ra tac dung véi kiém : 


: Ce +NaOH 
-NH3 + R-X — > RNH3X ~=NaX_H,0” RNH» (1) 
Amoniac Amin bac | 
fe + 
R-NH) + R-X —> R2NH)X” —{N20H__, RONH (2) 
7 Pike: 
_ Amin bae 1 | Amin bac 2 
+ 
R2NH + R-X —> R3NHX” —M20__, Rn (3) 
-NaX-H, | 
Amin bac 2 Amin bac 3 


, + 
R3N +R-X — RyNX” 


Amin bac 3 Muéi amoni bic 4 


CH3[CH2 Js CH,Br "8 CH[CH,]yNH» + (CH3[CH,})) NH 
+ 
=f (CH3[CH) ]7),N (vét) + (CH3(CH>]7)4 NBr (vét) 
CsH;NH, —* Cus! 
gils 3 — HI” CeHsNHCH, 


Phan tmg trén xay ra theo co ché Sn2 vi amoniac va cdc amin 14 nhiing tac nhan 
nucleophin rat tét khi phan ting vdi ankyl halogenua. CAc amin bac 3 phan tng rat nhanh 
voi ankyl halogenua dé tao ra mudi amoni bac 4. CA4c ankyl halogenua bac 3 khi phan 
ing v6i amoniac hodc amin bac 1 thudng cé xu hudng tach loai HX dé tao ra anken 
(chiém uu thé hon phan tmg thé). Thi du : 


. 

CH3 ~CH2 —CH) —CH> —Br + NH3 “> CH3-—CH) —-CH) —CH NH3Br : Su thé 

(CH3)3C-Br + NH, —£y CH3-C=CH2 + NH4Br : Su tach 
CH; 


Khi aryl hod amoniac bang cdc arylhalogenua thudng phai thuc hién phan img 0 
_ diéu kién nhiét d6 cao, 4p suat cao : 


340°C 
CHSC + 2NH, 340 aun”? CeHsNH> + NH,Cl 


Nhung néu trong phan tir ary! halogenua cé cdc nhém thé hit electron (_I, -C) 6 vi 
tri ortho hoac para thi phan ting xay ra dé dang hon: 
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hare cog 


onO)-c + 2NH; we, c_ omOyn NH, + NH,Cl 


2,4-Dinitroanilin 


* Phuong phap tot nhat dé diéu ché amin bac mét khéng ln amin cac bac JA anky! hod 
kali “__ bang dan xuat ankyl mere (phuong phap téng hop Gabriel). 


O 
I 
Cis 
= \ 
ioe DNH ae as > K —xx ya 
C 
| AN 
Phtalimit : Kali phtalimit | Ankyl! phtalimit , 
COO™ 
OC I na + OL 
Ss COO™ 


Amin bac 1 


Thi du: 
on _ OL /NK + DMF "om —-NH, 
> 
2.  OH™/H,O : 
Benzyl bromua Benzylamin (82%) 


Trong phtalimit cé nhém i LMin_ i NH- a -) tuong tu nhw trong ety] axetoaxetat. 
Nhom -NH- c6 hai nhém cacbony! hut electron manh nén nguyén tir hidro cla ‘N-H 
rat linh dong, dé phan tmg véi KOH dé tao anion >N- phan (mg nhanh vdi anky! 
halogenua tao ankyl phtalimit. Lién két imit >N-R trong ankyl phtalimit dé bi ditt khi 
thuy phan véi kiém dé tao amin bac 1. 


af 
ote 


b) Ankyl hod bang ancol 
Khi cé mat xtic téc 14 thori oxit Th,O, hodc nhém oxit Al,O, (hoac déng cromat) 


& nhiét do 300°C thi NH; hoac amin 1, bac 2 cé thé dugc ankyl hod bang ancol : 


ROH + NH; ——-"23__» RNH» + H20 
hoac Th,0,,300°C | 


Day la phuong phap trong cong nghiep dé diéu ché amin. 
ALO, 


C,H50H + NH, 00°C” C,HsNH> “fp H,O0 


Etylamin 
CH3;CH,NH, + C,H;0H —*» (CH3CH2})NH + H20 
_ Pietylamin 
(CH3CH).NH + C;H;0H —> (CH3CH)),N + H20 
Trietylamin 
C4c amin thom cing duoc diéu ché tuong tu. | 
CgH ;NH).HCl + C,H50H rae CcHsNHC Hs. HCl + H 0 
Anilin clohidrat N-Etylanilin clohidrat 
CsHsNHC3Hs. HCi + C2HsOn —> CeHsN(C2H35)>. HCl + H2,0 
N.N-Dietylanilin clohidrat 


Neudi ta c6 thé diéu ché B-naphtylamin tu a nhung xtic téc 14 amoni 
sunfit, & nhiét d6 150°C. 


OH NH 
Se | + NH3 —————> (NH NH, 2503, 20: xs : + 
7 bec 
B-Naphtol B-Naphtylamin 
2. Khé cac hgp chat chifa nito 


a) Khit hop chdt nitro, nitrozo 


- Phuong phdp khtr cac hgp chat nitro, nitrozo cho phép diéu ché céc amin bac t béo 
vA amin thom. Chat khir thudng 14 hidro moi sinh vot platin, platin dioxit PtO,, paladi 
hoac niken lam xtic téc ; hode cé thé 1a kim loai Fe, Zn, Sn trong m6i truong axit. 


Ngoai ra, c6 thé ding (NH,).S, natri hiposunfit. Thong thuéng va kinh té nhat la ding 
Fe trong HCI: 
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oa 
eg 


FHBRHULIC OA 


ArNO> + 6[H] —Scnhan kt, ArNH, + 2H2,0 


CeHsNO, + 3Fe + 6HC]l —- CeHsNH2 + 3FeCly Fe 2H30 


Nitrobenzen Anilin 

CH; CH; 

NO> NH> 
CH <O) HNO, dac 1.Fe/HCl 
H,SO, dic. 7. NaOH/H,0” 

NO, NH> 

Toluen 2,4-Dinitrotoluen 2.4-Diaminotoluen 
> > 
H,S0, d/dun nong 2: NaOH/H,0 , 
NO> NH> 


1. én/HCl 
—————— 


Luong axit HCI thuc té chi can ding 1/40 so ¥éi lugng HCI tinh theo li thuyét, vi 
sau khi tao Fe?" thi lai bi oxi hod thanh Fe”* va gidi phong HCl. 


Khi khit hop chat nitro thi su tao thanh san phim nao chinh phu thudc vao gia tr 
pH va chat khir cha phan tg. Phan img khir trong méi trudng axit (Fe, Zn trong HCI) 
san phdm cuéi cing sé 1a amin thom. Néu kh) CgHsNO) thi san pham cudi cing 1a 
anilin. 


(O)-No, So (O)-n=0 2H, (O)-nu-on 21, (NH 
ae? 


Nitrozobenzen Phenylhidroxylamin Anilin 


Néu thuc hién khir trong m6i truéng kiém thi sau khi tao ra nitrozobenzen va 


_ phenylhidroxylamin, phan tmg xay ra nhu sau : 


: + 
Oyo + HO-NH<C)) Be cle ln (Opn-8O) oo 
| 
| | | O- 


‘Azoxibenzen 
+ Or© 2 O-wen-O) 


Azobenzen Hihidrazobenzen 


e 
ot a 


b) Khit hop chat nitrin va amit 


Nitrin va amit 14 céc din xuat ca axit (xem chuong 11 - HHC2) cé thé bi khir 
hoan toan tao ra amin bac 1. Cac chat khv thuéng ding 14 Zn trong HCl, natri trong 


ancol etylic tuyét d6i, liti-nhém hidrua trong ete, hay hidro én xuc fac ia Ni, Pd, hoac 
cling cé thé dung diboran B)H,. 


R-C-OH a tee R-C-NHy Ae» R-CH)—NHp 


H,O 
0 
Axit cacboxylic Amin bac 1 
Rx NaN, pon : at ee. RCH, —NH, 
: 2 
| Amin bac 1 
Thi du: 


CgH5CH,CN —2/2HSOH | GLH.CH, —CH» —NH, 

Benzylnitrin . 2-Phenyletanamin 

CH; —CH, -C=N WIN, CH3—-CH, -—CH, -NH 
| Propanamin 


Khi khu cac hop chat nitrin bang hidro c6 mit xtic tac 14 Ni (6 nhiét d6 cao) hodc 
Pd (¢ nhiét d6 thuéng) ngoai san phdm chinh 1A amin bac 1, cdn thu ducc mét luong 
amin bac 2. Boi vi trong qua trinh d6 amin bac | sé phan img véi andimin tao ra bazo 
Ship, bazo Ship sé bi khu thanh amin bac 2 theo so dé sau : 


R-c=N-28), R_CH=NH OAD RCH= 
4 


Hy N-CH,R 4), R-CH, -NH-CH>-R 


Anky! andimin Bazo Ship Amin bac 2 
c) Khit hop chat oxim 


Cac oxim cé6 thé bi khir bang H, cé mat Ni xuic tac : 
son He, [Dn 


Xiclopentylamin 


d) Khit hop chat azit 


Bang phuong phdp nay cé thé diéu ché amin bac 1 khéng 14n cdc amin cdc bac. 


ZHHHOLICORA 


tees 
ep 


oe 


Khi khtr azit ngudi ta thuong ding liti-nhom hidrua trong ete khan, hoac hidro hoa 
cé xlic tac Pd. 


NaN LiAlHg/' 

CH3 [CH Ie CH! > CH3[CH2}6CH2N3 ne CH,[CH2 Ie CH2 —NH) 
1-Azitoctan | 1-Octanamin (70%) 

C,HsCH CH2Br “2+ CeHs[CH2}2N3 ao? C¢H CH -CH2NH2 


4-Phenyletanamin (89%) - 


3. Khir — amin hoa andehit, xeton 


Amin c6 thé duge diéu ché bing cach cho andehit hoac xeton tac dung vGi 
amoniac hoac voi amin khi cé mat chat Khir, Qué trinh nay goi 14 qua trinh khir - amin 
hod. Thuc té, phuong phap nay ding dé téng hop c4c amin bac 1, cac xicloankylamin 
hodc amin thom. Neudi ta thuong tron lin andehit hoac xeton vOl amoniac va hidro ¢ 
nhiét do 50 - 150°C, duéi ap suat cao, c6 xuic tac Ni: 


R " R 
ore + NH3 + H> ae 7 + H»0 


Phan wing sé tao ra mot hdn hop cdc amin cac bac tuy theo ti 1é mol cha cac chat 
tham gia. Trong phan ung nay dé tao ra amin bac 1. nhat thiét phai ding du NH. 


C6 thé thay chat khu hidro bang cach thém axit fomic : 


4 oO R’ Rr” | 
c=0 + RjNH + u-c& — Scu-nC + HO + COy7. 
RY OH R' Rg” 


Dé diéu ché cdc metylankylamin, ngudi ta thutmg dung HCHO véi amin bac |! 
hoac amin bac 2 va mét luong du NH, & 100°C. 
100°C 


RNH> + HCH =0 + HCOOH NH. du’ R-NH-CH; + CO>+ + H,0 
3 


Thi du . Trong cong nghiép, nguoi ta diéu ché amphetamin — mot loai thuéc kich 
thich than kinh — bang cach Khir amin hod 1-phenylpropan-2-on v6i amoniac, cho du khi 
hidro voi xiic tac nhu 18 tac nhan kh. 


NH> 
: ‘NH 
(Ocha —-C-CH3; _——__> (O)-cHe —CH-CH, + H»,0 
l\ H, / Ni 
O : 
{-Phenylpropan-2-on | Amphetamin 


tl 


oh 
et 


* 


Amoniac, amin bac 1, amin bac 2 c6 thé sit dung trong phan img khir —- amin hoa 
dé diéu ché amin bac 1, amin bac 2, amin bac 3 va muéi amoni bac 4 rat thuan tién. 


Rw 
C=O 
RY 






H./xtic tac 





R oe R ~ ; R ™, Ht 
CH-NH CH-NHR" CH-NR 

Ri’ 2 - oe 
Amun bac | Amin bfc 2 Amin bac 3 


C6 rat nhiéu chat khtr hiéu dung, nhung trong phong thi nghiém nguéi ta chon xc. 
tac la natri xianbohidrua NaBH,CN : 


, CH3. Wa CH; 
NaBH.CN 
+ :!NH(CH —————_» + H50 
( 3)2 CH,OH . Z 
Aiclohexanon N,N-Bimetylixiclohex ylamin 


Co ché cla phan img khir- amin hoa andehit, xeton mhu sau : 


— Giai doan dau : Phan tng cong nucleophin cha NH  (hodc amin) vao nhém cacbonyl tao ra san 


phém gem-aminoancol trung gian réi hop chat trung gian nay mat nude tao ra imin. 


— Giai doan 2 : Céc imin bi khv bai tac nhan khir khac nhau tao ra amin. Thi dit: 


CH, -C-CH, + :NH, == ()-cx =C=Ch. 
©, me. ; : at 3 =H0 
() OH | 
Gem-aminoancol 


CoHs ~ CHa ~C-CHy aR CoHsCHz ~CH~CH 
NH . NH, 


Imin 3 Amphetamin 
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eee 


4. Tang hop amin bac 1 tit anken 


Anken phan ting véi boran BH, hoac 9-B-B-N(9-boranbixiclo)-3,3,1-nonan dé tac 
ra céc trianky! boran. C4c amin bac 1 cé thé thu duge khi cho hgp chat nay phan ting véi 
cloramin (H,N-C1) hoac axit hidroxylamin-O-sunfonic (NH,0S0,H). 

BH, 







H,NCl 
= — — eee ee 
3RCH =CH> —THE (R -CH>y -CH3 )38 hoi NH, OSO,H ” 3RCH>sCH, NH» 
Trianky! bo Amin bac 1 


H305, HzO 


3R-CH,CH,OH (ancol bac !) 


Trong trudng hop nay, phan img cong cha BH, vio néi doi tréi véi quy tac 


Maccopnhicop. 
Hi 
1, BH = 
(Ty He LHI, CER CH (a5 
2. NH,Cl poet 
NH, 
1-Metylxiclopenten frans-2-Mety)xiclopentanamin 


Neudi ta ciing cé thé six dung enzim dac biét dé xtic tac cho phan ting cong NH, 
vao ndi déi ctia anken. Thi du : 


H COOH NH, 
7 “yy COOH 
. + NH, o “ 
re —$— 
£ enzim aspartasa iH wo | 
~. 
Axit fumaric Axit L-aspartic 


Phan img nay da duoc sir dung trong thuong mai dé sAn xuat axit L-aspartic trong 

nhiéu nam. Trong tu nhién, dong vat co vu khong thé lay nito truc tiép thanh hgp chat 

 hitu co. Nhung ngugc lai nhiéu thuc vat, vi khudn lai c6 thé sir dung ion NH nhu mot 
nguén nito dé téng hop amin trong qué trinh tuong ty nhu kht amin. 


5. Téng hop cac amin tit amit, azit (chuyén vi Hopman va Cuatiut) 


Din xuat cia axit cacboxylic c6 thé chuyén hod thanh amin bac 1 vdi sy loai bo 
_1 nguyén t” cacbon trong phan tng chuyén vi Hopman va Cuatiut (Hofmann va Curtius). 
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5" 
RNs Tt 


Su chuyén vi Hopman di tir amit : 


O 
il 
R-C-NH, —“s"2> RNH) 
2 


Su chuyén vi Cuatiut di tir azit : 


O 
ll + 7 . 
R-C-N=N=N —2> RNH) 


Thi du: Trong thuong mai, ngudi ta san xuat duoc pham kich thich su ngon mi€éng 
tir phan tng chuyén vi Hopman dé diéu che phenteramin : : | 
CH3 | CH; 
| | 
CgHs—CHy -C-CONH, “S75 2+ CoHs—CH2 -C-NHp, 
l 2 
CH3 CH, 


2,2-Dimetyl-3-phenylpropanamit Phenterarmin 


hoac diéu ché thuéc giam dau tranylpromin bang phan tmg chuyén vi Cuatiut : 


H | | 1. NaN, H 
DLN 08 2.4 : ANG 
CH: | 4H 3. H,0 C,H; | 


Tranylpromin 
trans-2-Pheny|xiclopropancacbonyl ciorua 


CA hai phan img nay déu twong ty nhau o giai doan chuyén vi géc R vao nguyén tu 


nito cia amit hodc azit tao ra san phdm trung gian 1a isoxianat khong bén, dudi tac dung - 


cha H,O déu tao ra axit R-N-cacbamit rat dé chuyén thanh amin va loai bd 1C duoi 


dang CO). So dé co ché cua chung nhu sau : 


1) Tir azit 
o> NaN p A +H,O 
_ 4 _ _ + = _~C-N- 2 
ry Tsoxianal 
U*® Ho). 
——> HO-C-NO ——» RNHb> + CO> 
| lj H 
0) 1 


Axit cacbamic. 
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v ant 


2) Tit amit 


oN N: === R-C-N 
| H,0 - Bro \ 
H H H 
O 
l fn 
+OH Tl a. 3 K 
RR NC 0 R - Cc. y 7 ae O=C=N-—R 
Br ~*  # ‘Ne <—__> (R)- Cy (Bt a Anky] isoxianat 
g Uf ® . 
R-C.., | 
(Dang trans) 
Br 


O=C=N-R+H,0 == dtc a =—— RNH,+CO, 
~H | 
Axit cacbamic Amin bac 1 
* Amin di vong : | 


Hé diéu ché amin di vOng, ngudi ta thudng ding phuong phap nhiet phan mudéi diamin bac 1. 
TAi du trong diéu ché pirolidin hoac piperazin - 


CH,CH,NH,.HC] 
| 


—_> WH + NH 4Cl 
CH, -CH,NH, 
Pirolidin 
_~NH).HCI cee | 
CH, 
| + _ : ) + 2NH,Cl 
CH 
—~NH, HCl. at 
met 
Hl. TINH CHAT VAT Li 


1. Tinh chat vat li théng thudng 


C4c amin thaép nhu metylamin, dimetylamin, trimetylamin va etylamin 14 céc chat 
khi kh6ng mau 6 diéu kién thudng va cé mii gén gidng amoniac, chay dugc va dé tan 
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trong nude. Cac amin cao hon JA cdc chat long, cé mét sé 1a chat ran (xem bang XIII.1), 
co mui tanh cia cd. 


NH; 


Bang Xill.1. Hing s6 vat li cla mt sé amin 


Dé tan 
(9/100 H0 
tan 


9,25 
- 6,5 10,63 
is ‘10,73 
3,5 9,79 
16,6 10,75 
48 10,53 
i80 10,63 
116 7,00; 10 
138-160 9,35; 10 
184 4,6 
196,3 4,85 
192,5 








Amoniac 















Metylamin tan 















Dimetylamin 










Trimetylamin 













CH;-CH,NH, 
CH3-[CH)],;-NH 
CH3[CH],.NH, 
H,N(CH]2-NH> 
H,N-(CH2J,-NH, 







Etylamin 





n-Propylamin 











n-Heptylamin — 











Etylendiamin 





Tetrametylendiamin 










Anilin 
N-Metylanilin 
















CeHsN(CH3), 
m-CH3CeHNH). 


_{N,N-Dimetylanilin 


m~-Toludin 













(3-Aminotoluen) 203 ,2 4,69 





p-CH 3 CsH,NH, p-Toludin 










(4-Aminotoluen) 200.4 5,12 










P-C.H,(NH))5 p-Diaminobenzen 











(1,4-Diaminobenzen) 267 3,29 ; 6,0 


2,65 ; 
4,88 


10,64 






m-CeH,(NH,)5 I 3-Diaminobenzen 


<p ath 
ex: 
We 






Xiclohexylamin 




















Prperidin 11,20 










Pirolidin 11,27 






Cac arylamin 1a cdc chat long hoac chat ran khon g mau, dé bi oxi hod trong khéng 
khi tao ra cdc chat cé6 mau téi. 
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gt 5 


cae 


Nhiét dé sé1 cia amin, nhat 1a cla amin bac mét va amin bac hai, cao hon nhiét dé 
s6i cia hidrocacbon tuong tng. D6 1a do su phan cuc cha phan ti va nhat 1a do cé lien 
ket hidro kiéu N -H... N. Amin bac ba s6i 6 nhiét d6 thap hon cAc amin bac mét va bac 
hai cé cing phan ti khdéi vi khéng co lien két hidro. 


Khi so sdnh véi ancol co phan tty khdi tuong duong thi amin cé nhiét do séi thap 
hon vi lién két hidro N - H... N yéu hon O -H... Ova cao hon hidrocacbon. Thi du : 


CH,CH,CH,CH,CH, CH,CH,CH,CH;NH, CH;CH,NHCH)CHs CH,CH,CH,CH,OH 


M (g) ap) 73 73 74 
tC) 36 78 56,3 118 


C4c amin thap tan tot trong nude chi yeu nho sy tao thanh lién két hidro gitta phan 
ty nude va amin cdc bac khdc nhau. Cac amin co géc hidrocacbon cang cao thi dO tan 


cing giam. 


ar = 
?. Phd cua amin 


a) Pho khéi (MS) 


Theo quy luat, trong phé khéi lugng sé khdi M’ cua cdéc hop chat chia mot 
nguyén tir nito 1a mt sé le. Vi vay, ta cé thé x4c dinh duge sy cé mat cua nguyen tur nite 
trong phan ti. Néu ion phan tu co sé kh6i 1é, c6 thé coi hop chat hitu co chua biét co 
| nguyén ti nito. Néu sé khéi chan suy ra hop chat co thé khong chtta hoac chitra 
2 nguyén tit nito. Thi du : Metylamin co Mt = 31 dvC va mophin cong. thite C,7H)9NO3 
cé6 M” = 285dvC. 


CAc amin béo trong phé MS thudng cé su phan manh & vi tri @ so v6i nhém amino 
tuong tu nhu su phan manh cua ancol, lien két C-C canh nguyén tu nito bi gay tao ra cdc 
géc ankyl va cation chiia nito : 


Rt, R, | 
R—CHy {CH -NC 2» RCH> + CHy =NC 
Ry Ry 
, Cc ih ia, ae . Mm : is 
Thi du: Phé MS cia N-etylpropylamin co manh —— 58 va a 29 phi hop vor 


kha nang cat kiéu o. 


seneareoa | 17 





60 80 90 100 140 
. + 
CH 
CH; +CH; _Ni CH, CH3 + [CH = NH-CH,CH>CH; | 
m/z =87 CH, met? m/z=72 
[CH;CH,-NH=CH,]” + CH3CH3 
m/z=58 29 
b) Phé héng ngoai 


Trong phd héng ngoai cé thé nhan dang. duoc amin bac 1, bac 2 & vach hap thu dic 
trung cho dao déng hod tri cua lién két N-H 6 3300 — 3500 cm /. Ancol cfing hap thu d 
ving nay nhung pic hap thu cla amin nhon sac hon va cudmg dé thi yéu hon pic cua 
nhém hidroxyl. Amin bac 1 cé dao déng hoa tri cua lién két N-H ¢ 3350 cm dén 
3450 cm |, amin bac 2 cé pic don 6 3350 cm |; Amin bac 3 khong cé tin hiéu ving nay 
vi khéng cdn Hién két N-H. | | 

Dao déng bién dang cia lién két N-H 6 650 — 900 cm | va 1560 - 1650cm _. 


| Dao déng hod tri cua hién két N-C & 1030 = 1230 cm | (vach yéu) déi v6i amin 
mach ho, déi v6i amin thom cé 2 vach manh ¢ 1180 cm! - 1360cm?. 
c) Phé cong hitong ut hat nhan 
+ Phé céng hudng tir hat nhan proton (H-NMR): 
D6 chuyén dich hod hoe cla nguyén tir hidro lién két véi nito trong amin bac 1 va 
bac 2 khéng duge dac trung lam, n6é cé thé bi thay déi va phu thuéc vao nhiéu yéu t6 


nhu d6 tinh khiét cha mau, dung m6i ma né hoa tan, néng dé cla mau va nhiét dé 
khi do. 


I 8 SHHHE ince 


out 


Cac pic thudng bién déi trong khoang r6ng khi thay d6i dung mdi, vi vay nguyén 
tu hidro lién két véi nguyén tu nito cua amin tuong tu nhu nguyén tu hidro trong nhém 
hidroxyl cua ancol. 


DO chuyén dich hod hoc cia nguyén tu hidro lién két véi cacbon gan nguyén tw 
nito (tuong tu ankan) bi dich chuyén do tinh hut electron cua né. Do dé cé dé chuyén 
dich hod hoc chuyén vé truéng manh hon so véi ancol. 


Ta c6 thé so sénh dé chuyén dich hoa hoc cia hidro trong nhém -CHg, “Ch -CH 
trong ankan, amin va ancol qua bang XIII.2. 


Bang XUit.2. DS dich chuyén hod hoc cla mét sé hop chat (phd H-NMR) 


CH,CH,-CH; : (CH3)3CH 


CH,CH,-NH, , | (CH3),CH-NH), 
CH,CH,-OH 3, | (CH,),CH-OH 





+ Phé cong hung tir ’°C-NMR. 


D6 dich chuyén hod hoc cia '°C_NMR cla nguyén tu C gan ké nguyén tur nito ¢ | 
trudng yéu, su chuyén dich nay khéng 16n nhu trong ancol. 


Bang XHI.3. So s4nh dé dich chuyén hod hoc cua '°C-NMR cua C 
trong nhém —CH3, —CH>-, >CH- cua ankan, amin va ancol 


CH,CH,—-CH, : | (CH) :CH 


CH,CH,-NH, 9 | (CH;),CH-NH, 
CH;CH,-OH 9 | (CHy),CH-OR 





IV. TINH CHAT HOA HOC 


Trung tam phan ting cla amin [4 nguyén tit nito. Tinh chat cua né dugc guyét dinh 
boi su cé mat cua cap electron n va su phan cuc cua lién két N—H. Amin bac mot va bac 
hai cé day du hai tinh chat nay. Tinh chat hod hoc cua nguyén tu nito chiu anh huong 
cia céc g6c hidrocacbon lién két vdi nd6, mat khadc n6 lai anh hudéng dén tinh chat cua 
gdc hidrocacbon, nhat la d6i véi géc hidrocacbon thom. 


19 


1. Tinh bazo 
Trong phan tu amin, nguyén tit nito cé cau tric hinh thdp, véi mot cap electron tu 


do. Tuong tu nhu amoniac, cdc amin déu c6 tinh bazo do cap electron n & nguyén tl 
nito. Cap electron nay két hop véi proton H” dé tao ra lién két cong hoa tri tht tv: 


(*) 


aa. 
RY : R 


2 


4 


| 7 _ 
CH3CH», NH-CH, + HC] —> CH CH NH» oH 
Etylmetylamin Mu6éi amoni bac 4 


Trong dung dich nudc, c4c amin tao thanh cdc hidrat, cdc hidrat nay phan li tao ra 
ankylamoni va ion hidroxyl. 
= K, + z + - 
RNH, +H-OH === [RNH3JOH == RNH; + OH 
Jon ankylamoni (axit lién hop) 


Luc bazo cua amin biéu hién 6 hang sé K, hoac pK, 


= 
_ [RNH3][OH™] ~ _ 
Kp — [RNH)] ’ pK, _ ~ IgK, 


Nguoi ta cling c6é thé do hic bazo cla amin RNH, boi hang sé K,, hodc pK, cia 
axit hén hop RNH3. 


+ 
RNH, + H,O <=*: RNH, + H,07 


[RNH> ][H307 ] 
K, = 2 5 pKy=- eK, 
[RNH3] 


Nhu vay, tinh bazo cua amin cang I6n khi Ky, va pK, cang l6n va pK, cang nho. 
Tinh bazo cua amin phu thuéc vao cau tao phan tir va mat do electron cia nguyén 
tir nite. 


Moi yéu t6 lam tang mat d6 electron 6 nguyén tit nito -N- trong phan tr amin 
| 6 ee ' 
trung hoa va giai toa dién tich duong 6 nguyén tt nito trong ion ankylamoni RNH3 déu 


lam tang tinh bazo. Nhu vay, néu thay thé nguyén td hidro trong NH; hay trong RNH» 
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bang cdc gdc ankyl R- co hiéu ung ddy electron +1 va +C déu 14m tang tinh bazo. Nguge 
lai, néu thay H bang cac géc cé hiéu ting hit electron (-I, -C) thi lam giam tinh bazg. 
Nhu vay, tinh bazo cha amin trong dung mdi khong phan cuc tang tiv amin bac 1 dén 
bac 2, bac 3. Cac ankylamin (nhu metylamin,...) déu c6 tinh bazo manh hon almoniac. 


Trong dung moi phan cuc (nhu H,O chang han) thi amin bac 2 c6 tinh bazo lon 
hon bac 1 ; amin bac 2 ¢6 tinh bazo l6n hon amin bac 3. 


Anilin va cdc amin thom cé tinh bazo yéu hon amoniac do CgH,— c6 hiéu tng -C. 


Thi du : 
(CH;);NH > CH,;NH, > NH; > CgHsNH, > (CgH5).NH 
pK,: 3,23 3,38 4,75 9,24 13,1 
(CH;),NH > (CH;)3N 
pK,: 3.23 4,20 
(C5H.)NH > (C)Hs)3N 
pK,: 3,07 3,13 


Trong day ankylamin cdc bac, amin bac hai co tinh bazo. manh nhat. Hién tuong 
nay duoc giai thich bang su solvat hoa cua ankylamin trong dung dich nuéc. Su solvat 
hod phu thuéc vio sé nguyén tr hidro trong ankylamoni va hi¢u img khong gian lodi 
mét. Amin bac 3 c6 nhiéu nhém day hon nhung lai giam vé kha nang solvat hoa vi it 
hidro hon va vi hiéu img khong gian : 


R 
| ye | 
Amin bac hai : R-NTH...OC 
| H 
H... O 
/~y 
H 
R 
Amin bac ba : R-N*—H...H-OH 
| ; 
R 


_ Su hon kém nhau vé tinh bazo cua amin bac mot va bac ba phu thuéc vao géc 
hidrocacbon. Thi di: 


pk,: 10,77 10,63 «O98 
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(CH,CH,))NH > CH,CH,NH, < (CH,CH,)3N 
pK,: 10,93 10,63 10,87 


C4c amin thom cé tinh bazo yéu hon amin béo, néu bac cang cao tinh bazo cang 
giam (do cap electron n cua N da tham gia lién hop y6i vong benzen) hay cac gdc aryl 
6 hiéu tmg —C tang lén. Thi dit : 


CH 5NH3 ” (CH 5)NH ” (CgH5)4N 
pK, 4,0 0,9 (Khéng con tinh bazo) 


Néu trong nhan benzen c6 nhom day electron thi tinh bazo tang. Cac nhém hit 
electron [am giam mat d6 electron & nguyén tt nito lam siam tinh bazo. Thi du; Hang 
s6 pK, cla mot sé chat dang p-XCgH4NH, va m-XCgHyNH2 25°C (bang XII1-4 va XIL-5). 


Bang Xiil-4. Hang $6 pK, clia mét s6 chat dang p-XCgH,NH, 6 25°C 


oK, sio | 460 | 398 | 386 | 174 | 100. 


Bang XIlI-8. Hing sd pK, cla mot sé chat dang XCeH,NH2 625°C 



















Nhém thé 


Chi 9 ; DSi voi amin thom cé nhom thé dai hut hay day electron 4 vi tri ortho déu 
lam gidm tinh bazo so vol cdc amin thom cé nhém thé o para va meta. Dd c6 thé do 


nhiau Ii do nhu cé hiéu img trudng cua nhom thé ¢ vi tri ortho. 


Céc amit R-CONH, tuy c6 nhom -NH, nhung khong co tinh bazo, khéng tao 
thanh cdc ion khi phan tng voi dung dich axit do higu ung lién hop cua cap electron véi 


oxi tao ra cu tric bén ; 
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Py 
fe 


“$y, 
‘ee, 


° 


0 7 
= 
C0. > -C=NH, 
NH) | 

va do nang lugng proton hoa amit cao boi oxi cé dé 4m dién cao hon, luc dé amit khong 
con hiéu img cong huong cau tric nia : 

or | 

lI s* + 


-C° NH; 


Hiéu dé cling duoc biéu hién & nang luong proton hod 6 amit cao hon 6 amin. Sau 
day 14 so dé so sanh nang luong proton hod ca amin va amit (hinh XIII-1): 


—_—_ — ee eae =—_—— 


Ss ee el 


Nang luong 


Sy én dinh c4u tric cia 


— ee ee See ee ee 


amit do siz lién hop 





Tién trinh phan tmg 
Hinh Xii-i, Nang lugng proton hod cla amin va amit 


2. Phan tng vGi andehit va xeton 
a} Amonidc va amin bac / : (xem chuong andehit, xeton) 
Phan tmg cong cla amin vao cacbon cla nhém cacbonyl tao san phém trung gian 


cacbinolamin réi sau d6 tach nude dé tao ra cdc imin : 
OH 


R R N | | R < 
Se=O + NH)-R"—> SC-NHR —> — SC=NR" +H,0 
| R' | R' va R' / 
Andehit hoac xeton | Amoniac Axit yéu 


hoac amin bac | 
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b) Amin bdée 2 : Phan ting cong nucleophin ctia amin bac 2 vao nhém cacbonyl tao 
ra san pham trung gian la cacbinolamin, sau d6 tach nuéc dé tao ra enamin. 


nck, nck, 
R-C-CH>R" + NHR) 224, R-c he , re 4 
I | “CH-R' CH-—R’ 
O | OH | : | 
H 
Andehit hoac xeton © Amin bac 2 / - Cacbinolamin Fnamin 


3. Phan tng cua amin bac 1 va bac 2 véi dan xuat cua axit 


D6 lA cdc phan img cong nucleophin cla amin bac {, bac 2 va NH, voi nhom 
cacbonyl cla din xuat axit dé tao ra cdc amit hoac amit thé (xem chung axit). 


i 
R-C=0 + NHR; —> R-C-NR; 
| ; | 
Y 
Dan xuat axit Amin bac 1, Amit 


hoac bac 2 
(Y : Cl, OOCR, SR’, OR") 


4. Phan ting thé nucleophin véi dan xuat halogen 


1 ay 1 
R-CH>X + NR; —> R-CH)NR3X° .... 


(Xem chuong din xuat halogen). 


5. Tac dung véi axit nitrd HNO? 
Khi tac dung véi axit nitro, cdc amin bac khéc nhau sé cho cac san pham khac nhau. 
a) Voi amin bdc mot 


Amin thom bac mét phan ing vi axit nitro trong mé1 tru’mg axit & nhiét do thap 
sé tao ra mudi diazoni [ArN=N]X bén : 
0° -5°C t — 
CyHsNH2 Sa HONO + HCl ——— [CeHs —~N=e=NJCI + 2H,O 
Amin thom (NaNO, + H’) | Phenyldiazoni clorua 
_ Amin béo bac mot téc dung véi axit nitro se sinh ra ancol tuong img va giai 


phéng nite : 
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wef 
“eg 


Cy HsNH2 + HONO ss C,H50H a N> tT + H 50 
Co ché phan tig tao mudi diazoni trong axit manh qua 5 giai doan : | 


NaNO, + H* -» HNO, + Na” 


- + 
HO-NO + H7 == — ——= NO + H,0 


H Cation nitrozo 
+ aa s + 
[N=O0 <> N=0:] 


lon nitrozo phan tmg vdi amin tao ra N-nitrozoamin 


ri 

RNH, + NO == = RN- NO -— EN O+H* 
H H 

Bazo Axit | N-Nitrozamin 


Sau do: 








+ 
RNH-NO + Ht = RNH=N-OH RN=N-OH == 








+ 
RN=NOH> 


_-H,0 i 
———~*—=_ R-NEN : cation ankyldiazoni. 





Trong méi truéng axit ndéi chung, tac nhan nitrozo hod tao N-nitrozamin thuc té 1a 
NO, ; 


2HNO; —— N5Q3 + H50 





‘ . : 
RNH2 + OFN-O-N=0 —= RNH, -N}O-N=0 === 
| | 
ou 





. | 
—  RNH, -N=0 RNH-NO 





N-Nitrozamin 
Cation ankyldiazoni phan tmg véi anion trong dung dich dé tao ra mudi diazoni. 


Cation ankyldiazoni rét khéng bén sé tac dung voi nudc (hodc véi tac nhan 
nucleophin nao d6 trong dung dich) dé tao ra ancol hoac cé thé tach bét proton dé tao ra 


anken. 
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b) Voi amin bac hai 
Amin béo bac 2 cling nhu amin thom bac 2 phan tmg véi axit nitro tao fa 
nitrozamin (chat long nhu dau khong tan trong nudc). 


(CH;),>NH + HONO +> (CH3)gN-NO + HO 


Dimetylnitrozamin 
CAc nitrozamin rat dé thuy phan trong m6i trudng axit dé tao ra amin ban dau. (Do 


dé cé thé ding phan tng nay dé tach amin bac 2 ra khoi hén hop). Cac chat nitrozamin 
lA nhimg chat rét doc va 14 m6t trong nhiing chat gay bénh ung thu o ngudt. 


C4c arylnitrozamin khong bén, khi dun nong dé chuyén vi nhém nitrozo vao vi tri 
ortho hoc para, hodc dé bi kht tao hidrazin. 


NaNO, 


CeHsNH-CH; + HONO ————> Ce6Hs- —-N-NO + H»0 
H,SO0,,5°C | 
CH, 
N-Metylanilin Metylphenylnitrozamin 
NO 
ae N=0 22°, on-(C))-NHCH, + (O)-NH-cHy 


N-NH 
Ow a Metylphenylhidrazin 


c) Véi amin bdc ba 


C4c amin béo bac 3 vi khong con hidro lién két voi nito nffa nén khéng phan Ung ~ 
vGi axit nitro ; C4c amin thom bac ba sé cho cdc san pham thé 6 vi tri para 1a chu yéu : 


aa nO) 
= O 
Ora + HO-NO —SSS&2-+ (CH3)2 N=0 + H 


p-Nitrozo-N-dimetylanilin 


CAc p-nitrozo-N-diankylanilin rat dé bi thuy phan trong dung dich natri hidroxit 
do nhém nitrozo cé hiéu tng lién hgp 4m véi nhém N-dianky! : 


ry) 
| CH WOrn LS otto, NaOH. H20 , (CH3))NH + HO-<C))-No 


p-Nitrozophenol 
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6. Phan ting thé cua nguyén ti hidro trong nhom amino 
a) Phan itng ankyl hoa: (xem phan diéu ché) 


C4c din xuat halogen R-X nhu CH;Br,... phan ting voi amin cdc bac khac nhau ké 
c& amin béo, amin thom, tao thanh hén hgp amin va mudi amoni bac bon : 


RNH) + RX <=! R,NH)X7 

Rj NH)X” + RNH, <= R)NH + RNH3X™ 
R,NH + RX <= R;NHX™ 

R3;NHX” + RNH) = R3N + RNH3X° 


=- ¥ 
R3N +RX — RaNxXx 
Muéi ankylamoni bac bén 


: | 
- C&c mudi ankylamoni bac bén [abcdN] cé cau truc ti dién tuong tu hgp chat 
Cabed. Néu cdc nhom thé trong mudi amoni khac nhau thi c6 thé xudt hién déng phan 


‘ly fai 
f ™ ; f 1 
rf 4, i 4 
f , f sy 
4 
sy 
ae 


é 
f 
f , N= 
f sl 
|! 
fF yl 
Pe Je 
, 
‘ 


é ‘ 
i NZ * 
4 
- Wh, 4 
é Vt, mt ‘ 
1 
— ee th —=_ 
ee. # 
* 
ma i ‘ ae 
ren ¥ 
7 


quang hoc : 


* - 
= 


Mat phang guong 


Ngudi ta da phan lap dugc hop chat sau day thanh chat déi quang riéng biét nhu : 
CH pin Us 7 
aN 
Ces CH) -—CgH5 
C4c hop chat amoni bac bén thudng dé dang raxemic hod do co can bang 
* a 
[R4 NJxA — R3N + RX 


C4c amin bac ba kiéu R,|R,R3N va amin bac hai RjR,NH c6 thé cé tinh quang 
hoat, nhung thuc té khong thé tach riéng cdc chat d6i quang duge vi co su chuyén dich 
can bing rat nhanh giita hai dang hinh thap d6i xtmg nhau cua amin - 
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» 
se ‘i 


R,. OR, 
\ 4 
R N: se Nite R, 
v 
R, R, 


Néu co cau tric cttng nhac 6 nguyén tt nito (nghia 1A cdc nhém thé khong quay 
dugc) thi cé6 déng phan quang hoc. Thi du: 


do Cl 
— 
b) Phan tne axyl hod 
Amin phan ting dé dang véi axit, cloruaxit hoac anhidrit axit. Khi dé neuyén tu 
hidro trong nhé6m amino (-NH5, NH) duoc pe thé boi cac nhém axyl R- C= O tao 
ra cdc amit thé: 
CsHsNH, + CH;COOH -> C,H;NH-COCH, + H,0 


Anilin (hodc CH;COCI, Axetanilit (amit thé) 
(CH,CO),0) 


Nguyén ty hidro thi hai cua nhém -NH, khong bi thé vi khi tao ra amit thé thi cap 
electron n cua amit thé da tham gia lién hop vdi nhém >C = O. Cac amit thé nay khong 
bén, trong mi trudng kiém dé bi thiy phan tao ra amin ban dau. 


CsHsNHCOCH, + NaOH -> C,HsNH, + CH,;COONa 
Vi vay, ngudi ta cé thé bao vé nhém amino trong téng hop hitu co bang phan ting 
axyl hod va dé tach cdc amin bac ba ra khdi hén hep cdc amin bac mét, bac hai. 
Co ché chung cua phan (me axyl hod nhu sau: 
aa _ 

CH;- a =O + H, N--CyHs <= CH; -c- NH; AC He ok CH; - -C- NH-C,Hs == 

zZ : Z Z- 
(Z=0H, Cl OCOCH,) — | | 





= CH3 ~C-NH~CeHs 4.27 
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c) Phan ing sunfonyl hod 


Tuong tu nhu phan ting trén, ngudi ta c6 thé thay cdc chat axyl hoa trén bang 
benzensunfonyl clorua (mot clorua axit) khéng phan tng vdéi amin bac ba nhumg phan 
Ung v6i amin bac mét, amin bac hai tao ra céc sunfamit thé. Cac sunfamit thé cla amin 
bac mét con co nguyén tu hidro linh déng tan dugc trong kiém, cdn sunfamit thé cia 
amin bac hai khéng tan trong kiém : | 


R,NH + Cl-SO,-C,H > R,N-SO,-C,H,; + HCl 
Benzensunfonyl clorua (Khéng tan trong kiém) 
RNH, + Cl-SO,-C;H; — RNH-SO,-C,H, + HCl 
NaOH | tan trong kiém 
RN(Na)-SO,-C,;H; + H,O 


Nho phan img sunfonyl hod, ngudi ta cé thé phan biét va tach bac cia amin va 
tach biét hén hop céc amin cé bac khac nhau. 


d) Phan ting voi hop chat ca - kim 


Chi c6 amin bac mét va bac hai phan ting véi hop chat co - kim CH,-~Mg-Br 
(metyl magie bromua) tao ra hidrocacbon. : | 


R,NH + CH,MgBr > CH,T + R,NMgBr 


Ngudi ta dua vao thé tich khi metan do duce dé dinh luong sé nguyén ti hidro linh 
déng (phuong phap dinh luong Xerevitinop). 

¢) Phan. ung voi cacbon disunfua (CS3) 

Cac amin bac mét phan img vdi CS, tao ra isothioxianat 1A nhin g chat cé kha nang 


phan img cao (thudng duge ding dé nh4n ra nguyén ti hidro linh déng trong ancol hoac 
amin). " 


| 5 
R-NH, + CS, > R-NH-c@ ++ R-N=C=S + H,St 
SH 


Anky] isothioxianat 


CgHsN=C=S + H»NR —> C,H;NH-—C-NH-R4Y 
lI 
S 

Phenyl isothioxianat . N-Ankyl-N’-phenylthioure 
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g) Phan img halogen hoa. 
Céc amin bac mot, bac hai béo khi co mat halogen (Cl, Br) trong mdi trudng 
kiém thudng tao ra hop chat cd lién ket N-halogen (>N-X) 


Cl, 
RNH> —WaoH” RNH-C!l —> RNCI, 


Trong diéu kién nay, c4c amin bac mot, bac hai thom cé thé bi halogen hoa ¢ nhan 


thom hoac bi oxi hoa. 
h) Phdn tg tao cacbilamin (R-N=C) 
C4c amin bac mot cé kha nang phan ting vol CHCl, trong kiém, rugu tao ra 
‘sonitrin (cé mui tanh cé mé rat dac trung, rat déc). 


CcHsNH) + CHCl, + 3NaOH —S—> CgHsN=C + 3NaCl + 3H20 
Phenylisonitrin 


Phan tmg nay duge ding dé nhan ra amin bac mot. 


6. Phan ting oxi hoa 


Tiy thudc vao amin ban dau, cac chat oxi hod, diéu kién tién hanh oxi hoa ma cac 
u. Déi voi amin bac mot, phan ting oxi hod xay ra rat 


amin sé cho céc san pham khac nha 
4c san phim nhu 


phitc tap. Thi du, voi axit pecacboxylic (RCO3H) amin bic mét tao ra c 
N-ankylhidroxylamin, oxim, nitrozoankan hoac nitroankan ‘ 
RCH, -NH, —2u0O#, R-CH=N-—OH (Oxim) 
R—CH, -NH, —CCGH, R-CH)-N=O (Nitrozoankan) 
R-CH,-NH, —2BO&H, R-CH2-NO2 Witroankan) 
CeHsNH, 2S > CeHsNOz 


Amin bac hai bi oxi hod boi H,O2 tao ra dan xuat N,N-diankylhidroxylamin 


R,NH 2&2, R,N-OH 
Amin bac ba trong diéu kién nay tao ra amin Oxit : 


H,0, hoac “ fo 
R3N  —GH,COjH R3N-O 


Amin oxit 
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ey 


Khi cé mat KMnO, hay H,O, thi anilin bj oxi hod thanh nitrobenzen : 


C,H 5NH> are CsH;NO, 


Oxi hoa anilin bang K,Cr,0, trong H,SO, sé dugc hén hop rat nhiéu chat trong dé 
cO p-benzoquinon. 
7. Phan ting thé hidro 6 nhén thom cua amin thom 


Nhom -NH,, -NHR, -NR, trong amin thom 1a céc nhém thé hoat hod nhan 
thom trong phan tng thé electrophin va dinh hudag nhém thé sau vao cdc vi trf ortho 
hoac para. 


a) Phan ting halogen hod 


6 nhiét do thuong, cac halogen nhu clo hay brom trong nudc dé dang phan tng 
vGi anilin (tuong tu nhu phenol) tao ra 2,4,6-trihalogenanilin : 


CsHsNH + 3Br, 22> 2,4,6-BrRCgH)NH> + 3HBr 
Mu6n thu duoc san phdm thé halogen mot lén, ngudi ta phai gidm bét su hoat 
d6éng cua nhém -NH, bang cach axyl hod nhém -NH, theo so dé sau : 
CsHsNH, + CH,COCi — C,H;NH-COCH, + HCl 


Axetanilit 


: CH;CO- NHC))-c + HCl 
CH;CONH-C,H; + Cl +2, p-Cloaxetanilit 
| cH;cO-NH-O) + HCl 
Cl 


o-Cloaxetanilit 


‘Sau dé thuy phan cac axetanilit trong mdi tru@ng kiém sé thu dugc san pham thé 
clo mét lan : 


CH;CONH())-C + NaQH —- HyO)-a + CH3;COONa 
p-Cloanilin 
b) Phan ting sunfo hod ~ 


Khi dun anilin véi axit H,SO, diac &@ 180°C, ngudi ta thu duoc axit 
p-aminobenzensunfonic (goi tat la axit sunfanilic). Phan ting x4y ra nhu sau : 
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qt 


C.HsNH» + H,S0, g BEBOC, CoH NH3HSO; 120, ¢C.H<«NH-SO.H 
6445 2 2 oes 3 4 6445 3 


AXit sunfamic 


60°C NH) 
| SO3H 


(O)-NH-S0;H = 180°C 
>180°C atn-Opsout: Axit sunfanilic 


_ Néu sunfo hod bang H,SO, dac hoac oleum du sé thu duoc san pham thé truc tiép 
vao vi tri meta (vi nhém -NH, da am thanh nhém _ 


+ 
NH, 
- _H,S0, , 
Oy + H7S0,4 dac werent Ortnsiso, — H30 


SO3H 


CAéc amit cua axit sunfanilic (sunfanilamit) la cac chat khang sinh c6 tac dung 
chita bénh. Thi du cdc khang sinh chita bénh viém hong, bénh kiét li, v.v... 


NH 


H)N-))-S0,NH2 HyN-(O)-80, -NH-c@ 
| NH> 


Steptoxit Sunfaguanidin 


NXO)-80, xi) 7 HN —< 


Sunfadiazin Sunfatiazol 


Sunfametazon 


c) Phan ing nitro hod 


Khi nitro hod c4éc amin thom bang HNO, dic hoac hén hop HNO; dac va H,SO, 
dac thuéng thu dugc san pham thé nhém -NO, 6 vi tri meta : 
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| NHNO3 
ig a me 
HoN_() + HNO34 —> CgH; NH2NO3 —-4> 
NH, 
NaOH 
--NaNO, . 
NO, 


8. Su chuyén vi tii nguyén ti nita vao vang thom 


C4c amin thé cua amin thom cé cfu tao dang AR-N-X, trong dé X cé thé la nhém ankyl, 
halogen, hidroxi, nitrozo, nitro -NO>, sunfo —SO3H hay arylazo, trong nhiing diéu kién thich hep (nhu co 
axit) cé thé chuyén vi vao vi trf ortho hay para trong vong tham. Co ché chuyén vi 14 su thé electrophin 
vao nhan thom, Spar. So dé chuyén vi: 


nO Wrw <a. Op-nw- tose -nn<O)-x 
Ca x 


a) Chuyén vi nhém ankyl 


Thi du: 


Khi dun néng mudi halogenhidrat cia arylankylamin thi nhém anky] R- chuyén dén vi ui ortho 
hoac. para cla nhan thom : 


CeHsNR, > o- hose »-R-C.H,-NHR 

C.H;NHR = o- hoic p-R~CgH4-NH, 
Co ché phan tmg duge nhiéu ngudi chap nhan 1a - 

CcHsNHR + HX —» [CgHsNH)RIX7 


+ 
C,H; NH» RA = C.Hs -NH3 + RX —> RC,.Ha ~NH; + HX 
b) Chuyén vi nauyén tit halogen hay chuyén vi Onson (Olson) 


D6 1a chuyén vi nguyén ty halogen tir nito vao vong thom : 


(O)-N-c-cH, —BE-SROOON, = —> ree ~COCH; 
lili 
ao 


a- hodic p-Cloxetanibit 


33 


SHEHOUCOSA 


ote 


(O)-NH-C-CH; + Cl — cm + HC 
O —COCH, 


Axetanilit a- hoac p-cloaxetanilit 
c) Chivén vi nhém arylazo — 


Hd lA su chuyén nhém diaminobenzen cha diazoaminobenzen (hay diphenyltriazen) thanh 


p-aminoazobenzen : 


PL ie 7 
-_ 


_ = a 
a= ™ 


en: 2 : 
“Ox nO) hole CeHsNH> > Hal” H2NXO)-N-nYO) 


.s 
eo ee 


Piphenyltriazen 


Diphenyltriazen 14 tinh thé mau vang cé the = 90° C, duge diéu ché tir mudi phenyldiazoni clorua 
voi anilin : 


CeHsN=NC] + H)N-CgHs —> CoHsN=N-NH-C,Hs + HCI 


Néu vi tri para cia hgp chat triazen cé nhém thé thi nhém phenyldiazo sé chuyén vi dén vi tri ortho : 


CH 
CH{C))-N=N-NHXO)-CH; Pa oh aur Ow--©) 
t 
2 


Su chuyén vi nhém arylazo 1a loai chuyén vi x4y ra qua giai doan tao thanh ion aryldiazoni va amin 
ty do. Sau ion aryldiazoni tac dung vac nhan thom cla amin thom theo co ché thé electrophin : 


s 
C.H;N=N-NH-C,Hs = CeH;N=N + C,H5NH3 — o-hoac p-NH»C,.H; —-N=N-C,H; 


F 


d) Chuyén vi nhdm nitroze 


Khi cé mat HC}, nhém nitrozo cia nitrozamin thom sé chuyén vi vao vi tri ortho hodc para (chuyén 


vl Fiso-Hep)} 
Or no Hel, on-(C))-NH-CH; hoac © ani 
NO 


p-Nitrozo-N-metylanilin o-Nitrozo-N-metylanilin 
Co ché phan ting xay ra tuong tu nhu co ché Onson : | 


Ht + _yt 
CsH;N-NO == C,H;NH-CH; + NO ———> on-())- NH-CH, 
I 
CH, 


e) Chuyén vi benzidinic 
Khi cho axit manh tac awe vdi hidrazobenzen sé cé6 su chuyén vi lam om lién két N—N tao ra lien 


 GpneeG) 2s ae O-Cp 


Hitirazobenzen Benzidin 
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Vy. GIGI THIEU RIENG 


1. Cac mono-, di- va trimetylamin : CH,NHz2, (CH3)2NH va (CH3)3N 


C4c chat nay cS mui tuong tf amoniac, tan tot trong nudc. Co thé diéu ché chung 
bing céch metyl hoa NH, hoac cho NH,Cl tac dung vGi fomon : 


‘ 


% ue 
INH 4c + 3HCHO — 2CH3 NH; Cl + CO» + H,0 


Trong cong nghi¢p, ngudi ta diéu ché tu NH, va CH,0H & nhiét do 450°C, ap suat 
cao c6 chat xtic tac Al,93. 


Ching 1a cdc chat khi cé thé chay dugc va tan tot trong nuéc. Metylamin 1a chat 
dau dé téng hop mot sé thudc trl nam, hoac duoc pham nhu adrenalin (thuéc ngu), 
ephedrin (thudéc nho mii). 


CeéHs5 CH-CH) —NH-CH3 ; C.eHs5 CH-CH-NH-CH; 
| 
OH OH CH; 
Adrenalin | Ephedrin 


2. Anilin, CgHsNH2 


Anilin la amin thom quan trong nhat, duge phat hién lan dau tién vao nam 1826, 
khi chung khan pham mau indigo. Sau dé duoc thay trong nhua than da (1834) va duge 
Zinin téng hop tir nitrobenzen (1842). 


Anilin 1A chat long, khong mau, 4é lau trong khong khi sé bi nhuém vang r6i nau 
den do bi oxi hod. Anilin la chat rat déc, it tan trong nucc, tan v6 han trong rugu, ete va 
benzen. Anilin duge ding trong cong nghiép dé san xuat duge pham, pham nhu$m va 
chat lwu hoa cao su. 


3. Phenylendiamin, H.N-C,H4-NH2 


| Phenylendiamin (c4c dong phan ortho, para, meta) 1a cac chat ran ; duge diéu ché © 
ty cdc déng phan dinitrobenzen tuong ing. 


Cac déng phan m-phenylendiamin vA p-phenyldiamin duoc dung dé téng hgp 
phém nhuém. 


Déng phan o-phenylendiamin dé tham gia phan tng tao ra cac di vong ngung tu 
chia nito, duoc ding dé téng hop quinoxalin, benzimidazin. 
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4. Amin dudc phan b6 réng rai trong thufc vat va dong vat 


Béi vi amin cé tinh baze nén cé thé tach ching ra khdi thue vat khi chiét bang dung dich axit, sau 
dé tdi tao lai amin khi cho t4c dung véi bazo (amin 14 nhimg chat hitu co dau tién duge tach ra). Céc amin 
thu duge tir thuc vat theo con dutmg nay phai ké dén 1A cac ankaloit, dé Ja nhtmg di vong chita nite, c6 tinh 
bazo (xem chuong 14). 


§2. MUG! TETRAANKYLAMONI VA TETRAANKYLAMONI HIDROXIT 


+ 
((R4NIX~ va [RgN]OH 


I. MUOI TETRAANKYLAMONI 


L. Diéu ché 


Muéi tetraankylamoni thuéng dugc diéu ché bang cach ankyl hoa cac amin bac 
mot, bac hai hoac bac ba voi lugng du cdc din xuat cla halogen tuong d6i hoat dong : 


- = 
RNHb> + 3RI + 2NaOH — [R4 Njl + 2Nal + 2H50 
a 
23N + RI > [R4N]I 
ie ee 
(CH3)3N + CH3I > ((CH3)4N]! 


Trong mudi tetraankylamoni iodua thi bén lién két C-N déu hoan toan tuong 
duong nhau. 


Muéi tetraankylamoni 1a nhing chat két tinh, trung tinh, phan li manh trong dung 
dich nuéc. Néu géc ankyl 1én kiéu (CH,[CH)],N’ (CH3),CH,-C,Hs)CI thi sé duge ding 
lam chat trao déi ion. 


2. Tinh chat hoa hoc 


Néu cho muéi tetraankylamoni iodua tac dung véi kiém sé cé phan wing thudn 
nghich nén ngudi ta khéng tach dugc tetrametylamoni hidroxit : 


+ 7 es 
[(CH3)4N]I + KOH =— [(CH3)4N]OH + KI 
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Cé thé diéu ché cac _tetraankylamoni hidroxit tét hon néu ta cho mudi 
tetraankylamoni iodua [R4N]I phan ting véi bac hidroxit, tach bd Ag két tha réi lam 
bay hoi nhe hoi nuéc sé thu duoc tetraankylamoni hidroxit hay con goi 14 bazo amoni 
bac bén : 


+ : + 7 
[RaN]I + AgZOH —> [R,N]JOH + Agll 


1. BAZG AMONI BAC BON 


+ 
Cac bazo amoni bac b6n thudng 1a cac chat két tinh. Thi du [(CH3)4 NJOH.5H20 
c6 nhiét dé néng chay 1a 63°C. 


Cac mudi tetraankylamoni va cac bazo amoni bac b6n cé thé tén tai déng phan 
quang hoc néu cdc géc ankyl khac nhau. 


Cac bazo amoni bac bén 1a nhitng bazo manh tuong duong véi céc bazo kiém 
(Ba(OH), hoa¢ KOH), né c6 thé hap thu CO, hoac tac dung vdi axit manh dé tao mudi 
va nude : 


+ + — 


Nhung bazo amoni khéng bén dudéi tac dung cia nhiét, dé bi phan huy dé tao ra 
amin bac ba va anken (néu géc R > CH;). 


| | 1° R < Ys + = 
R-C-C-R JOH —>.- c=CX_ + [R;NHIOH 
conan a en R R ~ 


itt be et eee 


Phan ting tach cé thé xay ra theo co ché E, hode E,, phé bién thudng 1a theo co 
ché E,. Huéng cia phan ting theo quy tac Hopman nghia 1a nhém bi tach NR, bi tach 
cing vdi nguyén tt hidro B do cacbon bac thap. 


CH; -CH, -CH=CH>, 
(74%) 






CH3-CH-CH - CH) |-_ OHn 1° 
| i 
H ~N(CH3)3H E2,-N(CH3); 






CH;-CH=CH-CH; 
(26%) 


Dac biét v6i bazo amoni bac b6én c6 R=CH, thi sé thu duoc metanol va amin 
bac ba. 
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+o = a 
[(CH3)4NJOH —H2-22 ©, (cH;);N + CHjOH 


Quy tac Hopman cé huéng tdch cis, ngugc vGi quy tac Zaixep, cé thé duoc dién 
dat ngan gon nhy sau : | 


Khi phan huy muéi oni (amoni, sunfoni, photphoni) thi olefin bac thap sé dugc tao 
thanh véi hiéu sudt cao nhat. 


Nha phan img nhiét phan tetraankylamoni hidroxit, ta cé th€ x4c dinh duge cau 


tao cha amin nao dé chua 16 c4u tao. Mun thé ngudi ta cho amin d6 tac dung v6i metyl 


iodua di dé tao ra mudi tetraankylamoni. Tuy theo lugng CH3I phan ting cé thé suy ra 
bic cla amin. Sau d6 cho mudi tetraankylamoni iodua téc dung voi AZOH dé chuyén ra 
dang bazo amoni bic bén r4i nhiét phan dang hidroxit sé thu duoc mot trong cAc san 
phém 1a anken. X4c dinh cdu tao cia anken sinh ra trong phan Ung nhiét phan sé suy ra 
cdu tao cla géc ankyl trong amin va biét dugc cfu tao cla amin bah dau. 


¢3, MUGI DIAZONI ([ArN=N]X) 


|. PHUONG PHAP DIEU CHE 


1. Diazo hoa amin thom (Phuong phap Grixo — Griess, 1858) 


Phuong phdp co ban vA thuan tién dé diéu ché mudi diazoni 14 diazo hod amin 
thom béi axit nitro trong méi trudng axit manh va ¢ nhiét do thap 0 - +c. 


| ” 
C<HsNH, + HONO + HC] "+ (CgHsN=NICI + 2H20 


Ingon (1958) da nghién cttu phan tmg diazo hoa cho biét co ché phan tng xy ra 
(xem trang 25) va cho biét t6c d6 phan ting phu thudc vao néng dé axit vé co (HCI) axit 
nitro va amin thom : 


v = k[H*][HNO,](ArNH)} 

Khi diazo hod cdc amin thom c6 nhém hit dién ti (nhém cé hiéu ting -1; -C) lam 
tinh bazo gidm sé khién cho phan tmg diazo hoa kho khan vi giai doan cham quyét dinh 
téc dO phan ting 1A nitrozo hod amin. Ngugc lai nhiing amin cé nhém the ddy electron 
(nhu OCH, -OH...) lam tinh bazo tang, do dé phan tng diazo hoa dé dang. 
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Khi diazo hoa phai lay du axit v6 co, cif mét mol amin thom cn phai lay tir 2,5 
dén 3 mol axit v6 co va mét mol NaNO,, nhiét do phai thap 0 — 5°C vi mudi diazoni chi 
bén trong moi trudng axit vi o nhiét dé thap. Néu diazoni hod trong mé6i trudng thiéu 
axit thi hiéu suat tao mudi diazoni thép do muéi diazoni bi chuyén thanh triazen bén hon : 





[CeHsN=NIX + H)N-C¢H 





+ = 
CsHsN=N-NH> —-C,.Hs5|X == 
— CeHsN=N-—NH-Ce¢Hs + HX — 
Diphenyltriazen 


Néu du axit thi phan ting theo chiéu ‘phan huy triazen thanh mudi diazoni. Mudi 
diazoni cé cau tric ion. 

Axit HX thuong ding 14 HCI, d6i khi dting H,SO, va HBF, Tuy thuéc vao tinh 
bazo cla amin thom ma khi diéu ché mudi diazoni cé thé thuc hién cdc thao tac khdc 
nhau. 

Thi du : doi v6i amin thom cé tinh bazo kém (cé nhiéu nhém hit electron), ngudi 
ta phai hoa tan amin thom trong H,SO, dam dac hoic CH,COOH bang réi cho tir tir 
dung dich d6é vao axit nitrozylsunfuric. Con ddi v6i amin thom cé tinh bazo manh thi 
nguoi ta hoa tan ching hodc tao nhii tuong trong nudc hay trong dung mdi vita lam lanh 
via cho tac dung voi HNO,. Vi muéi diazoni chi bén trong m6i trudng axit & nhiét d6 
thdp nén ngudi ta thudng chuyén hod ngay ma khéng tach chiing ra khoi dung dich. 
Mu6én cé tinh thé mudi, ngudi ta phai ding cach dudi day. 


2. Tw muéi arylamoni halogenua vGi ankyl nitrit 


Mu6éi clorua cua amin thom tac dung véi ankyl nitrit nhu etyl nitrit hay amyl nitrit 
trong méi truéng HCl du: 


[ArNH3]Cl + RO-NO —_— [ArN=NICl + ROH + H,O 


CsH5NH3Cl + C)H,O-No HCl", (¢, HINENICI + C)HsOH + H50 
Sau phan tng cho thém C,H,OH vao, mudi (CgHsN =N]Cl sé tao két tinh. 
3. Tt hep chat nitrozo véi hidroxylamin hay vai NO 


, +HCl ata 
CsH5N=0 =“ H5N—-OH —xcHOH” CeHsN=N—-OH ~—H,6” [(CeHsN=N]Cl 


CeHsN=O + 2NO —> [CgHsN=NINO3 . 


39 


I). TINH. CHAT VAT Li 


Mu6i diazoni 14 cac chat dién gidi, thutng dé tan trong nudéc, kho tan trong dung 
m6i hitu co nhy ancol etylic hay hidrocacbon. 


Cac mudi phenyldiazoni clorua, sunfat hay nitrat lA cdc chat khong bén, dé né khi — 


va cham. 


I. TINH CHAT HOA HOC 


1. Cau tric cua mudi diazoni 


Bang phuong phdp chiéu tia Ronghen cho thay hai nguyén ti nito trong ion 
diazonibenzen va hai no tu cacbon (C, va Cy) nam trén mét dudng thang. Mét cap 
electron m cla nhém -N=N-~- co truc song song véi truc cac electron n cla vong 
benzen va tao nén mét hé lién hop. Cap electron a thit hai cla nhém nay (-N=N-) cé 


truc thang géc véi truc cla cap the nhat : 
2B 
¢ \-n=N- o€ aon oA AS RSS 


Mat d6 dién tich duong cla ion dugc phan bé & hai nguyén tit nito nhung nguyén 


tt nite gan vong benzen mang dién tich 16n hon. Mu6i diazoni cé cau tric ion. 





Hop chat diazoni thom dugc ding réng rai trong phong thi nghiém ciing nhu trong 
céng nghiép dua vao kha nang phan ting cao cua nd. 

2. Cac phan itng cla mudi diazoni kém theo su loai bé nite 

Cac phan tmg-loai bo nhém nito N=N thudng rét da dang. Thong thuéng nhém 
(N=N) duoc thé boi mét nhém Y nao dé (nhu OH, OR, SH, SR, halogen, CN, NO,...) 
theo so dé : 


[AIN=NJX —~—> Ar¥ + Ny + X7 


Phan img nay thudng xay ra theo co ché thé nucleophin Syl hode thé géc Sp va 
can phai dun néng. Sau day lA mét s6 phan ting thé cla hop chat mudi diazoni : 
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o sty 
"29. 


S = 
[ArN=N]JCl 





6 6 6 66 6 OC 


a) Céc phdn img tao thanh dan xudt halogen.thom, xianua thom, sunfoxianua 
Cac phan tmg tao thanh dan xuat halogen thom, chi: yéu 14 din xuat clo va brom 
thudng dude xtic tac bang mudi déng (1) va duge goi la phan tng Sanmayo (Sanlmayer) 


—— 
p-CH3 —CgH4-NH> Sa [ p-CH3 —CgHy-N=NICI. 


[p-CH;-CgH4-N=NJO. —S@Ce"  p-CH;-CsHy-Cl + No 
p-Clotoluen (75%) 


ae 
o-Cl-CgH4-NH> ae to-C1-C¢H4 -N=N]Br us pC=Cy Br 


(92%) 


NaNO, +HC! a CuCN 
ITl- -CH3C,H4NH> 9-8” [em-CH3CgH4 N2 Ic NeCuchy’ CL) m-CH3-CeHy4 -CN 
—N2 | cu,(SCN), (67%) 
~ CuCl, 


Fi- CH;- C.eHy- SCN 


Phan mg Sanmayo xay ra theo co ché gdc. Su phan cft lién két C-N ctia ion 
CesHs5N=N lado su chuyén mét electron tu Cu’ sang nguyén tt nito tich dién duong : 


le 


as a cham 
CyHsN=N + Cu = CeHs + N> + cu2* 


. nhanh 
CoH + Cl —a? CoHsCl + le 


Cutt +le > Qu 


4] 


BRE SUCOSA 


ett : 


Téc dé phan tng v = KIC. H N,Ci][CuCl]. Nhu vay, giai doan (1) la giai doan 
quyét dinh téc dé phan tmg. Vi vay, ngoai din xudt halogen thom ngudi ta con thu duge 
mt it biphenyl do - 


C.Hs + "Ces —» CeHs -Ce6Hs 


Trong phan tg, ngudi ta thuong dung Cu,Cl, dudi dang huyén phi. Dé diéu ché 
din xuat flo, ngudéi ta dun mudi diazoni cha axit tetrafloboric (phan (mg Schiemann). | 
Mudi diazoni nay dé két tinh khi cho du HBF, vao dung dich mudi diazoni. Nguoi ta 
diéu ché HBF, bang cach cho axit boric hodc anhidrit boric phan ting voi HF. 


1.NaNO. +HC! af 2 ° 
7 — = te ey " — a ———_—_—_—__ 
m-CH,3—-C¢Hy —-NH2 2 HE+ BE, - [m-CH,—-—CeH, N2 BE _N,, —BF, 


—_> m-CH3 —C,.Hy4 —F 


Dé diéu ché dan xuat iot thom, ngudi ta thuc hién phan img thé Syl rat dé dang vi 
tinh nucleophin cua [ cao hon Cl va Br . Sau khi dugc mudi diazoni, ngu6i ta khong 
can phai chuyén CgH;N2Cl thanh CgHsN3z1" ma cho phan ung ludn voi KI sé duge 
din xuat iot thom : 


_ _ a) 
C,H; -NH2 ae [CeHsNENICI SEZ ©, CeHs1 + No + KCI 


75% 
b) Phan itng tao thanh phenol 
Khi dun néng dung dich mudi diazoni thi thu duge phenol va giai phéng nite : 
(CgHs N2]HSO] + H20 —> CoHsOH + N2 + HyS0, 
Ion diazoni bi thuy phan gidi phéng N, & lanh, néu dun néng phan tng xay ra 
nhanh hon. 


Phan tmg dién ra theo co ché thé nucleophin Sy1 : 
| + _ h _ 
[Ar-NZNIX” <==2= Art + No +X” 
Art +HOH == ArOH + H* 
Trong phan ting xuat hién Ar’, 1a cacbocation thom, bén do ¢6 cac electron 7 cula 
vong thom lién hgp. Né cé phan ting cao vi cc tac nhan nucleophin trong dung dich va 
tao thanh san pham. bé tang hiéu suat phan ung tao phenol, ngudi ta khong dung mudi 
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op 


diazoni clorua ma thuong ding mudi diazoni sunfat vi trong qua trinh phan tng dé tinh 
nucleophin cua Cl lén hon H,O, sé tao ra sin pham JA dan xuat halogen thom ArCl. 
Thong thuong tinh nucleophin ctia ion HSOqZ yéu hon nude va kich thuéc khong gian 
l6n nén khéng canh tranh duoc véi nudc. Thi du : 


+ a 
0-NO3 -C¢H4—-NH> SS [o-NO2C¢H4N=NJHSO; 2 , 


ae 
—> o-NO.CsH,~OH (80%) 


Néu thay dung méi H,O bang ancol etylic trong nudc thi thu duoc san phdm chinh 
la ete : 


+ — + oO 
[CsHsN=NICI + CoHs0H/H,O —> CgHs;-O-C)H, + Ny + HCl 
Etyl pheny! ete (72%) 
c) Phdn ting tao ra ArH 


Mu6i diazoni cé thé bi kht thanh hidrocacbon thom, déng thdi giai phong nito. 


| \ 
Trong phan ting cé thé ding chat khtr 1a hipophotphore HPO, [H-b-o-H) hodc 
| 


C,H;0H khan. Phan ting xay ra theo co ché géc. 


[ArN=N]X PORTO, ArH + No + HX 


+ — th 
[CgHsN=N]Cl+ Cy)Hs;0H —~> CoHg + No + CH3;CH=O + HCI 
(khan tuyét doi} 
Benzen Axetandehit 
d) Phan iting tao ra Ar-Ar (Phan ing Gomberg) 


Cac mudi diazoni khi cé mat xtic tac kiém (nhu CH;COONa hodc NaOH) cé thé 
phan tng vdi cdc aren (nhu benzen, toluen, xilen...) tao ra diaryl. 


Thi du: 


[p-CH3C,HsN=NICI oN CH3-()O) 


(21%) 
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ne 
a % 4 + 


+ 4,  +€,H;,CH,/NaOH, 5°C 
—————— * 4 
CeHsN2 Cl as OHO):c#{OHO): CHO) 
—_ CH, O) 
(66%) (199%) (14%} 

Phan ting Gombe xay ra theo co ché géc. | 

Nho cdc phan ting trén ma ngudi ta cé thé téng hop mot sé dan xudt thé cua 
benzen khi khéng thé ding phuong phap thé truc tiép dugc. Thi du : vi khong thé diéu 


ché truc tiép 1,3,5-tribrombenzen tir benzen va brom nén ngudi ta da tién hanh theo phan 
ing sau : 


CeHe HNO CeHsNO, 2H, _Zn/HCl , (On; _BR/H,O , NH) 
Br Br 
Benzen Nitrobenzen Anilin 2,4,6-Tribromantlin 
ad 
Br ‘4 a 
‘NaNo, +H = 
_NaNO, +HC1 , Gq —_ WP, ig, LN 
Br 
Br 


e) Phan ung tao hop chat co - kim 


Ding bét kim loai kha mudi kép diazoni véi mu6i kim loai hay mudi diazoni cua 
axit HBF,. Thi du: 


CeHsN5Cl .HgCl, + 2Cu —> CoHsHgCl + Ny + 2CuCl 


3CgHsN3BF, + 2Bi —3 (C6Hs)3Bi + 3N> + 3BF; + BiF; 


3. Cac phan ting khong giai phong nito 
a) Tac dung voi kiém tao ra aryl diazotat 


Khi cho muéi diazoni tac dung véi dung dich kiém (pH > 10) lao ra ape ieeeu 
hidroxit. 7 


+ = a en 
[ArN=N]CI + KOH — > [ArN=NJOH + KCl 


Aryldiazoni hidroxit 


e 
‘co 
cE 


Aryldiazoni hidroxit 1A mét chat khéng bén trong méi truéng kiém, dé bi déng 
phan hod tao ra diazohidrat cé tinh axit yéu : 


i = 
[ArN=NJOH -—~» Ar—N=N-—-OH 
Aryldiazoni hidroxit PDiazohidrat 


ArN=N-OH == ArN=N-O7 +H’ 
Aryl diazotat 
Dudi tac dung cha kiém, diazohidrat sé chuyén thanh dang mudi bén aryl diazotat 
tén tai dudi hai dang déng phan. Déng phan E (hay isodiazotat) bén va dang Z (hay dang 
n-diazotat) kém bén. Khi axit hod diazotat sé lai tao ra mudi diazoni : 
-N=N-OH SH, N=N =  /N=N% 


-H,90 f \ 
Ar om AT 


Z, -Diazotat (n-Diazotat) _ E-Diazotat (isodiazotat) | 
+ 
Ar-N=N-O + 2H* —> ArN=EN + H,O0 


Dé phan biét n-diazotat hay isodiazotat, cé thé cho ching tac dung véi phenol hay 
dimetylanilin, khi dé chi c6é dang n-diazotat mdi tham gia phan ing ghép con dang 
isodiazotat khéng phan tng. 


b) Phan tng ghép 


Ion aryldiazoni la mét tac nhan electrophin khong hoat déng manh nhung cé thé 
tac dung véi nhitng hop chat thom co tinh nucleophin cao (nhing hop chat giau mat dé 
electron) nhu amin, phenol hodc cacbanion cia cdc chat cé6 hidro linh déng kiéu 
_ /©OOR 

COOR' 

Phan tmg nay thuéc loai phan tg thé electrophin ma ion aryldiazomi 1a tac nhan 
electrophin (goi 1A cau tir diazo). Cac hop chat giau mat d6 electron goi la cau tu ghép. 
San phém cia phan tmng thuGng 1a cdc chat mau azo duge sit dung trong phdam nhudém : 


[Ar—-N=N]X + HXO)-¥ = Ar-N=N-XC))>¥ 


Cautidiazo + Céauti& ghép Hop chat azo 
Y : thudng [a cdc nhém day electron manh (nhu —NR,, —O ....) 
Phan tmg trén got la phan ung ghép. 
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Ion diazoni [ArN=N] la tac nhan electrophin yéu vi dién tich duong 6 nite bi giai 
toa vAo vong benzen va cé kich thude khong gian tuong ddi lén. Vi vay, dé tang kha 
nang phan tmg ngudi ta thudng dua vao vong aren céc nhém thé hit electron 6 vi tri 
ortho hoac para. Con cau tir ghép thuong c6 céc nhém day electron, thi du nhu cac nhém 
-OCH;, -OH, ankyl... 


Khi ghép ion diazoni vao vong aren thi phan tmg xay ra theo quy tac thé vao vong 
benzen (chu y wu tién vao vi tri para). 


~ Phan ting ghép vdi amin thom bac mét, bac hai va bac ba : Khi thuc hién phan 
ting ghép voi amin thom, méi trudng tdi uu 6 pH khoang 5 - 9. Néu pH < 5 phan tng 
ghep.. xay ra khé khan vi amin thom t6n tai duéi dang mudi do su proton hod amin thom 
(ArNH, Cl). Dang mudi nay khong tham gia phan tmg ghép. Néu pH 2 10 thi cau tu 
diazo da chuyén thanh anion _ diazotat khéng con kha nang ghép : 


[C.H.N&NICr + OP + CHjN= -nXO>n<G "4 cl 


pricks! Bellnoesnbenzen 


Néu ghép véi amin thom bac 1 va bac 2, phan tmg thé electrophin xay ra o nguyén 
tir nito cla nhém —-NH va -NH, tao thanh cdc aryltriazen. Ar-N=N-NH-Ar’ : 


[Ce6HsN= =N]cl a fc + hAXO) TG” CeHs — —-N=N- _NH, Cells 


Ht 
C6Hs5 —-N=N —-NH-CgHs ——— CeHsN =N-(C) )-NHp 
(83%) 1,3-Diphenyltriazen p-Aminoazobenzen 
(diazoaminobenzen) 
Khi cé6 du amin thom trong méi trudng axit, dun néng thi diazoaminobenzen se 


tham gia phan ting chuyén vi vao nhan benzen tao ra p-aminoazobenzen. 


CgHsN =N-NH-CoHs LstigNHCr , CeHs-N=NX())-NH 


Pdi véi amin bac 2 va bac 3 thi cation diazoni sé tén c6ng vao cacbon 6 vi tri para 
dé tao ra san pham : 


ee ee 


Cham 


C.HNEN + NR, ==— C,H.N=N 
santo Opn NA, Mie egun=n-O)-ne 
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_ — Ngung tu véi phenol : Khi ghép muéi diazoni vao vong benzen cua caéc phenol 
thi sé thu duoc cac hidroxiazobenzen. 


Phan ting dugc tién hanh o méi trudng c6é pH téi uu 14 9 — 10 vi ion diazoni cé tinh 
eletrophin yéu, phai chuyén phenol thanh dang phenolat dé tang mat d6 electron 6 cau tir 
azo do -O  cé tinh day electron manh hon. 


[CeHsN=NICI + CgH;OH —PH=210, (O)n= N{O)-oH + HCl 


Phan img ghép duoc ding trong t6ng hgp chat mau va pham nhuém azo. 
~ Ghép véi cau ti khéng c6é nhan thom : 


D6 la phan tmg ghép cua ion diazoni vGi cacbanion lién hgp dude sinh ra tir cac 
hop chat cé hidro linh d6éng kiéu -CH-, -CH, ma 6 vi tri a cé cac nhém hit electron. 


Thi du : arendiazoni tac dung véi cacbanion lién hop duoc sinh ra tir dietyl 


malonat : | 
cc 
y, COOC35Hs; £~yP- OOo Hs . 
CHa, + NaOH —> CY + Na’ + H,0 
COOC>Hs | COOC, He 
. = 2 e007 Hs JOO Hs 
[CgHsN=EN]ICI + CHY — C.eHs-N=N-CH 


COOC)Hs \cooc;Hs 


Phan ting ghép nay xay ra rat phiic tap, do su chuyén dich cla nguyén ti hidro & 
nguyén tir C cua én két N-C m6i tao ra cac arylhidrazon Ar-NH-N=C(COOC,Hs). 


4. Phan ting khit 


Mui diazoni cé thé duoc khit bang chat khit (nhu Na,SO,) tao ra cdc hidrazin 


thom 
(se +4[H} 
C,.-H-N=NI€Cl ———=——>_ C. H- -NH-NH> + HCl 
on Na,S0;, eC on 2 


Phenylhidrazin (82%) 


Phenylhidrazin la nhig tinh thé, néng chay 6 23 "°C, s6i & 240°C, rat dé bi oxi hod 
trong khong khi. N6é duoc ding rong rai dé nhan biét cdc hop ‘chat andehit, xeton va cdc 
gluxit (su tao thanh hidrazon va ozazon). Ngoai ra cén duoc ding dé téng hgp nhiéu san 
pham khac cé tng dung rong rai nhu antipirin, piramin va pham nhu6ém. 
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Nhé hai loai phan tmg cia mudi diazoni, ngudi ta cé thé téng hop duge nhiéu loai 
hdp chat hitu co quan trong khac nhau. Dac biét 1a téng hop chat mau azo lam co so cho 


cong nghiép nhuém. 


sh, DIAMIN 


|. PHUONG PHAP TONG HOP 
Cac diamin béo va thom co thé dugc tong hgp nhu cac monoamin & trén. Chat 
don gian nhat 14 etan-1,2-diamin hay etylendiamin NH,-CH,-CH)-NH, diéu ché tur 
etan-!,2-diclo. 
CH)CI-CH)Cl = 4NH3 => CH — + 2NHyCl 
| 
NH, NH, 


Hoc c6 thé khit cdc hop chat oxim, nitrin... Cédc hop chat diamin thom co thé 


duoc diéu ché bang cach khu cac hop chat nitro tuong tng. 
Thi du: 
CH;-C-CH,-C=N-OH ELGILOE, cH; -CH-CHy -CHxCH 
li 


| 
N-OH Chs3 NH> NH> 
Pentan-1,4-diamin 


au re Na/C,H,OH _ 7 
Net [(CH) hb C=N hoicH, /Pa” H5N [CH |g NH) 


Butan-1.4-diamin (tetrametylendiamin). 


O,N-{C))-NO> Bick H2N-(C))-NHp 


Benzen-1,4-diamin 


Il. TINH CHAT HOA HOC 
C4c diamin c6 tinh chat tuong ty nhu monoamin da neu & trén. Ngoai 


con c6é nhiing tinh chat riéng dac trung khac : 


ra, chung 


AS 


woe 
“Pp 


a} Phan ting voi cdc mudi kim loai chuyén tiép (déi voi cae 1,2-diamin) 


‘ 7 a “0 aft 7 “ a ry rat > 2 a + + 
~ Khi phan tmg véi mudi cua kim loai chuyén ti¢p Cu * Co””..., cdc 1,2-diamin 
thudng tao phite tan cé mau. Thi du: 


CH -NH, CH)-NH, _-NH)-CH |" 
2 | + CuCl — | I "Cu | + 2c 


i 


CH, —-NH> CH,-NH;J —“NH,-CH) 


- Khi phan tng véi axit nitro tao ra hop chat vong imin, cdc nhém amin o vi tri 
nguoc nhau (anti) : 


c 


NH, | N=NCr 
R- CH — CH — R’ + HNO, + HCI > R - CH- CHR cr” 
NH, NH, 
. R-CH 
> R-GECH BR ——+> AH-R+E 


Nit, / a 


Cac imin nay cé kha nang phan img cao tuong tu nhu etylen oxit (phan tng mo 
y CH» 
vong, cong, tring hop, v.v...). Cac imin vong 3 canh kiéu H-N C | con neuyén ty 
CH 
hidro dinh véi nguyén tir nito van cé thé tiép tuc ankyl hod cho dan xuat R-NC | 
CH 
— Cdc diamin thom cia benzen g6m cac déng phan o-, p- va m-phenylendiamin la 
nhime chat ran, tan duoc trong nudc, cé nhiéu ing dung trong t6ng hop hi co nhu dé 
déng voéng tao ra cdc hop chat di vong khdc nhau tuy thudc vao chat phan tng : 


NH, ~_ NE 
( ) + Ho, — (OL N + 2H,0 
Nn” 


NH, 


Benzo-| ,2,3-triazole 


NH, Ov “ N 
ol + C-R —> Ow + 2H,0 


 AXxit 2-Ankylbenzimidazo! 


FHHHOUCOSA A9 








4: —- > + 2H,O 
C ge - : 
NH, JS ‘p N 
c-Dixeton 2,3-Diankylquinoxalin 

NH, ee Ny ZN. N. 

+ $0, ——— OL S| ICC 3+ Or s* 
NH, =e N* NO N* 

(khong bén) Piazthiol 


Cac diamin thom (p- va o-phenylendiamin) cé kha nang tham gia phan tng ghép 
dé tao ra cdc chat mau. 


" HC] dac Seer ee 
2 oe 
H)N~(C))-NH; + 2HNO2 ES a [NX{O)-N2 0 
+ + _ 
2H,N -(O)- SO,H + .<O>-®,]200 _— 
HN 


_ NE, 
HO,S (Gy-N=N-~O)-N=NXO)- SO 


- Cac diamin c6 thé bi khir dé tao ra nitrin : 


NH) O~ on 
Olu + (CH3COO)4 Pb —55TCH,COO), -2CH,COOH cr 





Il. UNG DUNG VA NGUON TU NHIEN 


~ Mot lugng lén diamin nhu hexametylendiamin, p-phenyldiamin duoc ding trong 
cong nghiép dé san xuat to soi loai poliamit, poliuretan, policacbamit... (xem chuong 
AVID. | 


- Mot s6 diamin 1a san phaém cua qué trinh chuyén hoa sinh hoc cla cdc amino 
axit nhu putrescin (butan-1,4-diamin) hay cadaverin (pentan-1,5-diamin) : 
H)N~-CH) -CH3—CH)-CH-NH, —<“2> NH>[CH>]4—-NH> 
| 
COOH 


Ornithin Putrescin 
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THHHUUC OS 


H)N-CH) ~CH ~CH ~CHy ~CH-NH2, = , NH, -[CH)];-NH> 


COOH 
Lysin Cadaverin 


Putrescin va cadaverin cé6 mui kh6 chiu cia x4c chét. 


95. CHAT MAU AZO VA PHAM NHUOM AZO 


|. CHAT MAU AZO 
1. Dinh nghia 


Chat mau azo 1A cdc chat trong phan tt cé nhém azo ~-N=N- lién két véi géc 
hidrocacbon. Thi du : 


CeHs -N=N-CgHs CsHs-N=NXC))-CH 


Azobenzen 4-Metylazobenzen 


2. Tén goi 
a)Tén azo 
Chat don gidn dau tién goi 1A azobenzen, c6é cau tric phan tir & dang trans, 1a tinh 


_ thé mau dé gach, c6 Arpax (trong etanol) 14 318 nm. Con cac hgp chat azo khac cé thé coi 
nhu 1a dan xuat cla azobenzen. Thi du : 


B{C))-N = N{C))-Br O> N{O)-N = NO) 
4,4-Dibromazobenzen p-Nitroazobenzen 


Newdi ta c6 thé coi nhém arylazo Ar-N=N- 1a nhém thé khi hgp chat azo c6 cau 
tao phife tap. Thi du: 


CeHs -—N= N{O)-S03H | 0,N{O)-N = NXO)-NCHs 9 
Axit p-phenylazobenzensunfonic p-(p-Nitrophenylazo)-N,N-dimetylanilin 


Hop chat azo duge diéu ché bang phan tng ghép gitta mudi diazoni vGi amin thom 
hoac phenol, dan dén sy tao ra hai loai hop chat mau azo 1a aminoazo va hidroxiazo. 


— OpOpe O)x-n{O)e 


Aminoazobenzen Hidroxiazobenzen 
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C4c hop chat mau aminoazo thudng co tinh bazo do trong phan tu con co nhom 
—NH, hoac —N< co thé két hop véi axit tao mudi tan trong nudc. Con hop chat mau 
hidroxiazo thudng cé tinh axit do trong nhobm -OH. cé H linh déng. 


b) Tén thuong 


Nhiéu chat mau azo cé tén riéng. Thi dit: 


(ON =N-(())-NHp.HCI HO3S N=N{O)N(CH3)2 


“Vang anilin” Chi thi mau heliantin (chat chi thi mau 
“metyl da cam”) 


Og OOOO 


D6 Cénge26 


c) Tén hé thing diazen 


Tén hé théng diazen 14 16 hgp tén cdc géc hidrocacbon va tén hidrua nén “diazen” 
(HN=NB#). Thi du : 


l 
C.eHs —N =N-C,H5 c-{()N ©) 


Diphenyldiazen (3-Clophenyl-4-clophenyldiazen 


C,Hs -N=N-(C)-803H 


Phenyl(4-sunfophenyl)diazen 


II. KHAI NIEM VE MAU SAC, QUAN HE GIUA CAU TRUC VA MAU SAC 


1. Khai niém vé mau sac, chat mau va pham nhuém 


a) Cam gidc vé mau sac cla mot chat nao dé déi vGi mat 1a két qua cia su hap 
thu chon loc dnh sang trang doi vao chat dé nhd cé nguyén tit hodc nhom nguyen tu 
mang mau. 


52 


Anh sang trang 1A anh sang hén hop gém nhiéu tia don sac (g6m bay mau co ban 
la tim, cham, xanh, luc, vang, da cam va 6). Mat ngudi chi cé thé phan biet duoc va 
quan sat dugc mau sac trong ving kha kién (tit 400 — 700 nm). Néu anh sang trang 
chiéu vao mét chat nao dé ma bi khuyéch tan hoan toan hodc cho di qua hoin toan cdc 
tia kha kién thi doi véi mat ta chat dé cé mau tring hodc khéng mau. Negugc lai, néu mot 
chat hap thu hoan toan tat cA cdc tia don sac thi mat ta thay chat dé c6 mau den. Néu su 
hap thu chi xay ra mét phan thi chat hap thu sé cé mau. Lic dé mat chi cam nhan duoc 
nhimg tia con lai. Nhu vay mét chat hap thu mot tia mau nao d6 thi mat sé cam nhan 


duoc mau phu cha mau dé (xem bang XIIL5). 


- Bang Xii-5. Cac mau phy cia nhau 


Buéc séng (nm) Mau cua tia bi hdp thi Mau cua chat hdp thu 



























400 ~- 430 tim vang luc 
431 — 490 Xanh vang 
491 - 510 xanh luc da cam 









511 - 530 luc dd 


































531 — 560 vang luc tim 
561 - 590 vang Xanh 
591-610 dacam - xanh luc . 
610 - 730 do luc 


Nhu vay, néu mot chat hap thu tia vang thi ta thay chat cé6 mau phu cla mau vang 
la mau xanh. Nguogc lai, mat ta thay mau vang thi chat hap thu tia xanh. Vang va xanh 1a 
hai mau phu cua nhau. 


Mat ngudi khong thé phan biét duoc mot cach chinh xdc su hap thu nhu vay. Vi 
vay, muén nghién ctu dinh lugng vé mau sac can phai sit dung quang phd hap thu 
electron ma dai lugng dac trung 1A Apay VA Emax: Amax ac trung cho su hap thu mau cla 
chat con ¢,,,, dac trung cho cuéng d6 hap thu mau cia no. 
vao 


Nghién ctu vé mau sac cia chat 1a nghién citu su phu thudc giila Ana, VA Emax 


cfu tric cua né. 


b) Mét chat hitu co cé thé 14 chat mau, nhung chua phai 14 phim nhuém. Muén né 
tré thanh phdm nhudm thi cau tao cla chat mau phai dat hai yéu cau sau day : 
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_ Chat mau phai cé nhém mang mau hay goi la cromopho. Cac cromopho 1a 
-nhing nhom chitc khéng no cé kha nang hap thu 4nh sang lam cho chat cé mau, cé cac 
nhém cromopho co ban nhu -N=N- ; -N=0 ; -C=0O ; < oh ae 

| 


_ Chat mau phai cé6 nhém tro mau hay goi la auxocrom, la nhém cé hiéu tng lién 
hop duong nh’ cé cdc cap electron n chua su dung, nhu -NH,, -NHR. -NR2, -OH, 
_SH ... Céc nhém nay lai c6 kha nang hod mudi. Chat mau cang cé nhiéu nhom trg mau 
thi cing thdém mau va cudng do mau cang Ion, nghia 1a A nax V4 Emax tang. 


Neugc lai, mét sé nhém khoa mat hoat dong cia nhém tro mau lam mau nhat di. 
Nho céc auxocrom cé tinh axit hodc bazo hodc nhé tugng tac hoa hoc nao dé ma chat 
mau cé thé gan chat vao vat liéu can nhugm. 

Pham nhuém 1a céc chat mau cé kha ning nhu6m mau bén lén cdc vat liéu. Su 
tang A, cua phdm nhudm hay cia chat mau vé phia hap thu cdc tia c6 bude séng dai tr 
mau tim dén mau d6 goi 1A su tham mau batocrom. Su giam 4,,,, 01 14 su nhat mau hay 
goi 1A su chuyén dich hipsocrom. 


Su ting cudng dé mau €,,,, go1 la hi¢u ting hipecrom, cdn su giaM Epox Bl 1a hicu 
img hipocrom. 

2. Quan hé giita cau tric cua chat va mau sac 

Mau séc cha chat hitu co cé méi quan hé cht ché vdi cau tric cua no. 

a) Su tdng chiéu dai mach lién hop cua cromopho : 


Su tang chiéu dai mach lién hgp din dén su thim mau (hiéu tmg batocrom) va tang 
cudng d6 mau ¢,,,, (hiéu ting hipecrom): xem bang XIII-6. . | 


Bang XIl-6. Sy phy thudc clla Amax: Emax Vao chiéu dai mach lién hgp 
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 b) Anh hudng cia nhém thé 

C4c nhém thé 6 ddu mach lién hop néu lam tang d6 phan cuc cua mach lién hgp sé 
eay hién tuong thm mau va tang cuong dé mau. 

Théng thut’mgecdc nhém auxocrom cé tinh day electron, nhu nhém —OH, -NH)g, 
-NHR, -NR,... hoac nhém hit electron (goi 14 anti auxocrom) nhu nhém -NO), >C=0... 
thi am cho chat tham mau nhanh va cuéng dO mau cting tang nhanh. Thi du : 

Chat Amax (MM) Emax 

CeHs -N=N—-C,H 318/21380 


HO{C))-N=N-CoHs 349/26300 
(CH3), XO) = NO-NO, 478/33110 


c) Anh hudng ctia sition hod phan wt 


Su ion hoa phan tir do tac dung véi axit hodc bazo lam thay d6i su phan cuc cha 
phan tu. 


Néu su ion hod lam tang d6 phan cuc hod cha cromopho thi sé cé hién tugng tham 
mau va tang cudéng dé mau. 


Neguge lai; su.ion hod lam giam d6 phan cuc cua cromopho gay hién tuong nhat 


mau, Thi du: metyl da cam 


AF ~x_F | a F rt - 
(CH), NYXOPN INR OY S0.Na E> (CH)NKOPNENH XO) 805 


vang da cam do (trong méi truéng axit) 
trong mdi trudng kiém, A,,,, = 460 nm pH < 3,23 Ana = 520 nm 
(SO, lam giam d6 phan cuc) (NH lam tang d6 phan cuc} 


d) Anh huéng ctia khong gian 


Mau sac cia chat cén phu thuéc vao cau tric khong gian. Hiéu tng khong gian 
loai I] lam gidm su lién hop cla cromopho. Auxocrom gay hién tugng giém mau va lam 
giam cudng dd mau. Dé 1a do cdc nhém thé cé higu tng khong gian lon da lam giam 
tinh déng phang cila hé lién hop cromopho va auxocrom. Néu nhém thé kich thude cang 
1én cing lam nhat mau va cudéng d6 mau cang giam. Thi du : 
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(O 


(CH)N KOP N= NXOP a 
R 


Nhém thé & Amay HT Emo io? 
H 478/32 
CH; 438/22 
(CH,)2CH 420/18,6 


e) Anh hudng ctia qué trinh tao phic véi ion kim loat 


Su tao phic cha cromopho véi ion kim loai thuong lam chuyén mau vé phia tham 
mau do su tao phiic cla kim loai da dung cham dén trang thai electron cla cromopho. 


Ill. MOT SO LOAI PHAM NHUQM QUAN TRONG 
Neudi ta c6é thé phan loai pham nhudm theo hai cach : 
C4ch 1 : Dua vao cau tric hoa hoc ctia phdm nhu6ém. 


Cach 2 : Theo phuong phap sit dung phém nhuém. 


1. Phan loai pham nhuém theo cu tric cua cromopho 
a) Phdm nhudm azo : CS ¥ nghia thuc té to 1én. 


Phdm nhuém azo chita nhém azo -N=N- trong phan tu va cac nhé6m tro mau ty 
theo dac tinh cla nhém tro mau. Néu nhém trg mau mang tinh baze cé c4c nhém day 
electron manh nhu —-NH,, -NR3... goi 1a pham nhudm azo-bazo. Tht du - 


C.gHs5-N=N {CNH H,N ON =-NXO) 
| . WON 


p-Aminobenzen Crezodin 


Néu nhém tro mau c6 tinh axit do cdéc nhém thé -OH, -COOH, -SO3H gol la 
phéam nhudm azo-axit. Thi du: 


N=N (\) OH | OH 
« ) .O,N-X{C))-N=N ( ‘ 
S031 oe 


a-Naphtol da cam Dé nitranilin (dé nhuém sgi bong) 
(dé nhuém to lua hoac len da) 
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“+25: 


Ho Conggo 1a chat mau tim ra s6m nhat, ding dé nhudm vai, to, si, len. 


oO OOH 


SO3H SO3H 


Mot sé phdm nhuém tao huyén phi: khéng tan trong nuGc ding dé nhuém to soi 
téng hop nhu soi poliamit, sgi axetat, polieste. Thi du ; | | 
HO-CH,-CH) 
N N= N{Oy-N02 , mau dd nau 
HO-CH) -CH,~ : 
CH; Cl 
NO, CH, Oo 
ll. 
CH, N=N. _CH, ci(Gy-nu-¢ OH cl 


Ee ON Seas 


Ohya 


mau vang mau do 


Pham nhuém azo cé thanh phan cau tao phan tu la cac nhom sau : 


OH OH 
Open 
N=N-; OH ; . CO) 
: —_ OH 
oo) (-COOH,—COR} 


déu cé kha nang tao phifc véi ion kim loai. 


b) Phdm nhudm di- hode triarylmetan 

Loai phdém nhuém chi yéu 1a nhitmg san phaém thé cia diphenylmetan hoac triphenylmetan, trong 
d6 cdc nhém hidroxyl, nh6m amino hodc nhém diankylamino 6 vi tri para cé thé tao duge quinoit. Day la 
nhing chat nam trong thanh phén co ban ea nhigu thuéc nhudm. Loai chat nay thudng it mAu nhung rat 
dé bi oxi hod béi oxi khong khi réi tac dung véi axit hay baza thich hgp tao ra thuée nhuém. 


Auramin O JA chat mau diarylmetan duge téng hop tir N,N-dimetylanilin duge aryl hoa nho 
photzen cé mat ZnCl, réi dun néng san pham véi NH,C] va ZnClp. 
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FS 
” ot + 


2CHy), NO) Lea ead, (CHa) NXO)-CXO)-N(CHy), ANSE , 


(CHg 2 XO) CX)“ N(CH); — (CHs)N{O)-C-X_ = NCH) ios 


*NH> . NH» 


+ 
= (CHa). N{_)= C{C)-N(CH 2" Airs 
NH; 


Auramin ta chat mau bazo, mau vang ding dé nhudm len, lua, soi bong va cdn duge ding dé 
nhuoOm da va giay. 


Pham mau xanh malachit duge didu ché bing cach ngung tu N,N-dimetylanilin véi benzandehit cé 
mat H2SO, dam dac dé hut nude hodc ZnCly sau dé oxi hod, axit hod... 


cHo{O) + 2(CH3)» n<~O) ee (CH). N § (CH3)5 


Lenco bazo 


Khi oxi hod bazo leuco nay bang PbO, trong moi trong axit réi dun lén sé cho mau xanh malachit 
(cé vOng quinot). 


OH 
I 
C.HjCH XC))- N(CH,), sa CHs-C <Q) NCH), 3 


N(CH,),  N(CH,), 


HOS> CHC <_ N(CH),CT > CHC KO) N(CH) 


N(CH,), "N(CH,),CP 
* Phenolphtalein (chat thi thi bazo) : 


Phenolphtalein dugc diéu ché bang phan tng ngung ty | gilt phenol va anhidrit 
phtalic r mat H,SO, dic hoac ZnCl, hiit nude : 


‘ 4 H,SO, d (ZnCl,) 
+ 27HO 
Ol» <O “a +H oy _2KOH/H* C- = 
5 3O,, 


~2H20 cx Ss <_- 0 


Phenolphtalein (khong mau} OK (dO cainh sen) 
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c) Pham nhudm indizo 


Loai chét mau nay cé cfu tao dua vao khung indigo, tic 14 trong cromopho cé 
nhém lién hop kiéu : 
gt 
a? 


Indigo la chat mau duoc tim thay 6 chau Au tir thé ki 18. N6 duoc chiét tir cay 
indigofera tinctoria. Dé la mot glicozit cua indoxin. Ngudi ta chiét va thuy phan glicozit 
nay thu dugc indoxin. Indoxin bi oxi khong khi oxi hod tao ra indigo ; khitr indigo bang 
Na,S5,O, thu duge indivai khéng mau ; | 


| CoO 
OCHO; + OL > +0; 
OLS +H,0 Oe , NH 
—C 6H) 0¢ OD ~ —-H,0 
H r 





_H 
Indoxin glicozit va 
> an ; OH 
GC N 2H +z 0, _ NH 
- O10 = OC 
XN = | 
He: OD H OH 
Indivai (kh6ng mau) 


Ngay nay, ngudi ta téng hop chat mau indigo ti axit antranilic ding dé nhuém vai, 
len va lua. Trong vong benzen cé thé cé céc nguyén ti halogen nhu brom hay clo 6 vi ti 
meta. Indigo 1A bot mau nau tham, 6 trén 392°C cé thé bi thang hoa tao ra hoi mau do, 
khéng tan trong nudc néng nhung cé thé két tinh lai trong anilin hodc anhidrit phtalic. 
Trong céng nghiép, ngudi ta hay stt dung indigosol va diéu ché nd bang cach closunfo 


hod indivai trong piridin réi sau dé thém xut vao : 


OH _ OSO,Na 
© N w@ 2Cl-SO3H _+2NaOH_ | OL. \ E@ 
nay \ — 2HCl ~~ 20” 
OH oe 
Indigosol 


Indivai (khéng mau) 
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Trong mdi truéng axit lofing, indigosol bi thuy phan tao ra indivai va né lai bi oxi 
hod trong khéng khi tao ra mau vang cua indigo bdm trén sgi val. 


d) Phdm nhuém antraquinon 


Trong phan ti cé bé khung antraquinon. Pham nhuém nay chtta cromopho quinoit — 
c6 thé tao mudi cé mau. 


Thi du : Alizarin, alizarin saphirol B diéu ché ti 1,5-dihidroxyantraquinon qua 
phan img sunfo hoé, nitro hoa ri khitv... 


a} OH Q NH, Q NH, 


ou” Qo Oe vas oo 


5 NH-C)-oH 


Alizarin wee 1-Amino-4-(4- Alizarinsaphirol 
-antraquinon hidroxiphenylamino- 
(mau tim do) -antraquinon 
(mau Xanh) 


Hoac chat mau phite tap cé nhan antraquinon thu duoc do dun véi kiém chay cia 
2-aminoantraquinon : 


On, | “a <ceu O 
oe 






+ 
HN soe see O Xanh indanthren 
O 


Vang flavanthron 


2-Aminoantraquinon — 2H, 0, — 28 Cr LS 
O 


Ngoai ra con nhiéu loai phém nhuém phenoxazin, phenothiazin, phenazin... 


2. Phan loai phém nhuém theo phuong phap su dung 


Trong ki thuat nhuOm, ngudi ta phai cé cac bién phap ki thuat dé cho.pham nhuém 
bam chic, thim s4u, di vao phia trong cia vat liéu can nhuoém nhu loai sqi len, soi vai, 
soi tong hop... va phai dam bao yéu cau bén mau, khéng bi nude cuén mau di. Vi vay, 
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trong ki nghé nhuém ngudi ta con phan loai phém nhuém theo phuong phap sir dung. 
Sau day 14 mé6t sé loai phém nhuém. 3 | 


a) Pham nhuém truc tiép 


Day 1a loai phdm nhuém nhuom truc ti€p ién soi vai bang dung dich phém nhuém 
trong nuoc. Loai thuéc nhuém nay thudng dé nhudm len, soi to tim. Trong loai phdm 
nhuém nay thudng cé céc nhém amino, sunfonic (phém azo axit, azo bazo) ¢6 kha nang 
lam tang tinh bén mau déi véi qua trinh giat, tay rita vi cdc loai thuéc nhuém nay tuon g 
tac v6i céc nhém phan cuc, nhu -NH-, -COOH, trong soi polipeptit. 


Soi béng cé thé nhuém truc tiép bing dé Céngg6 vi cdc nhém amino (-NH,) va 
nhém sunfonic (-SO;H) phan cuc cé thé tao 6 trén soi vai nhtmg lién két hidro véi cdc 
nhom hidroxyl va ete cia xenlulo. Diéy nay lam gidm bét su hoa tan mau trong nudc. 


b) Pham nhiém cém mau (gidn tiép) 


Loai pham nhuém nay duoc gan gidn tiép lén soi vai qua chat cdm mau. Negudi ta 
thuong sit dung cdc hidroxit kim loat nhu nh6m axetat, sat axetat dé lién két pitta soi vai 
va phém nhuém. Pham nhuém cé chat cim mau thuong dé nhuém béng, len, to lua. Qua 
trinh nhuém khé phic tap. Dau tién vai soi dugc xt Ii bang dung dich mudi va kiém yéu, 
Luc d6 cation kim loai tao phuc vdi soi vai : Sau dé thudc nhuém sé téc dung véi mudi 
phuc khéng tan hinh thanh trong soi. 


Thi du ding alizarin (1,2-dihidroxiantraquinon) nhuém soi béng thanh mau dd 
tuoi. Khi nhudém cé ding Al(OH); hoac Fe(OH), lam chat cém mau. Lic nay alizarin 
tac dung vdi nhém hidroxit gan trén soi vai. 


~~ ~~ soi bong 


O 9O 


oe 
Al 


0 0 
OC ; OH 
O | 

Phdm nhudm cém mau thuong cé géc phenol mang tinh axit yéu va mét vai nhém 
hut electron nhu nhém cacboxyl (-COOH). 


c) Pham nhuém hodn nguyén ( hay got la phdm nhuém thing) 


Loai pham nhuém nay thudng khon g tan. Nguoi ta phai chuyén no thanh dang tan 
bang c4ch ding chat kh thdm vio SOl vai, r6i tdi sinh phdm nhuém bam chac vao soi 
vai bang c4ch oxi hod chung trong khéng khi. 
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Nhuém soi b6ng bang phéam mau indigo 1a mét thi du vé pham nhuém hoan nguyén. 


Neudéi ta ding chat khir 1a natri thiosunfit Na,S,O,, indigo khéng tan tao thanh 
leuco khéng mau tan dugc trong nudéc. Hop chat leuco tham vao trong soi béng, soi vai. 
Sau d6 oxi khéng khi sé oxi hoa leuco thanh indigo c6 mau xanh trén sqi vai. . Loal thudc 
nhuém hoan nguyén rat ben mau : 





| ~ 

NH NH 
One. onto 

NH 
O O- 
Indigo Luico indigo khong mau Indigo trang 
. tan trong nude tan trén sqi vai 

Indigo trang riakiém § § Indigotrang ©, (khongkhi) Indigo mau xanh 
trén soi vai du kiém — da sach kiém - gdn chat trén soi 


d) Pham nhuédm phan tan 

Bs 1a loai pham nhudm khong tan trong nudc, cé6 thé phan tén trong soi, dugc 
ding dé nhuém rat tét cdc loai soi cé dé phan cuc trung binh hoac kém. Ngudi ta ding 
phém nhuém duéi dang huyén phi. Khi nhuom vai, dé tang qua trinh hap phu thudéc 
nhuém vao soi vai thi phai nhuém 6 nhiét dé cao hodc tang ap suat. 


Thi du : 1-Amino-4-hidroxiantraquinon 


OQ NH, 
QO OH 


e) Pham nhuom phat trién (phdm nhudm hién mau) 

Hé thu duoc san phém nhudm dep, mau bén nhiéu lic ngudi ta diéu ché thudc 
nhuém ngay trén soi bang phan ting ghép (diazo hoa). 

Vai soi dugc tam dung dich B-naphtol trong kiém ; sau d6 nhiting sgi vao dung 


dich p-nitrobenzendiazoni clorua @ nhiét dé lanh 0 - 5°C ; mau do trén vai soi xuat hién 
do phan img diazo hoa. 


ONa OH 
_ 0-5 N=N<C))- NO, + NaCl 
+ [O,N ~<O)-N= N=N] C1 moi tudng sirens aemise yeu 


Mau dé 
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§6. SO LUGC VE HOP CHAT NITRO 


|. SO LUOC VE CAC HOP CHAT NITRO 


1. Cau tao cua hop chat nitro 


Hop chat nitro 14 dan xudat thé mot hay nhiéu nguyén tir H hidro trong phan th 
‘hidrocacbon bang cdc nhém nitro -NO,. 


Cau tric electron cia nhém nitro dugc mé ta nhu sau: 


7 “r = 
o ot opr o/2 
R-N. <—_, R-N. —> R-N, hay R~-N\.. 
O Oo en or Oo 


Hai lién két N-O trong nhém nay 14 nhu nhau. 


2. Tén goi 


Cac hop chat nitro cua ankan, xicloankan, aren v.v... déu cé tén 1A nitro kém theo 
s6 chi vi tri cha nhém nitro. 


CH; -NO, ON-CH) —CH) -CH, -NO, Cen | 


Nitrometan I ,3-Dinitropropan 2-Nitronaphtalen 


3. Tinh chat vat li 

Cac hgp chat nitroankan ndéi chung 1A cdc chat long khéng mau, cé mii dé chiu 
nhung doc. Ching hoan toan kh6ng tan trong nuéc nhung tan tét trong nhiéu dung méi 
hitu co. Cac nitroaren thuéng cé mau vang hodc d6i khi c6 nhitng chat két tinh mau 
vang... Khi dun néng cac hop chat nitro déi khi cé su phan huy hoac su né. 

4. Phudng phap diéu ché 


a) Nitro hoa ankan 


Cac ankan duoc nitro hod 6 tuéng khi, 6 nhiét dé 400°C bang axit nitric. Phah ting 
xay ra theo co ché géc. | 


Giai doan khoi mao : 
HONO, — >» HO" + NO, 
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Giai doan phat trién mach : 
OH +RH —> H,0+R 
R' +HONO, —» RNO, + HO: 
G day, ngudi ta sé thu duoc hén hop cdc nitroankan, ngoai ra con thu duoc san 


pham oxi hod cat mach lién két C-C. Thi du: 


CH3—-CH,—-CH,-NO, — !-Nitropropan 


— CH; -CH -~CH3 2-Nitropropan 
HNO | 
CH, ~CH) —CH; —, NO» 
~» CH3,CH NO, Nitroetan 
—~ CH 3NO, Nitrometan 


b} Nitro hod aren 


Cac aren sé dugc nitro hod bang axit HNO, dac béc khoi hay hén hep nitre hoa 
(axit nitric dac va axit H,SO, dac) hodc axit HNO, va axit axetic. Phan ting nitro hoa - 


+ 
cac aren xay ra theo co ché thé electrophin (ion nitroni NO, 1a tac nhan). TAf du : 
| + 7 + 
HONO, ae H,O-NO, —2°2, No, 
~~ 4 


H NO, NO, 
O + NO, i 


5. Tinh chat hoa hoc 
a) Tautome hod vé tao mudi - 


Cac nitroankan bac 1 va bac 2 (cé nguyén tit hidro o) thudng tao ra hién tuong 
tautome. Cac nitroankan (dang pseudo-axi) thudng nam 6 dang cAn bang tuong tng véi 
dang axi, nhung can bang cha yéu nam phia tr4i. Do hiéu tmg -1 cha nhém-nitro ma cdc 
nitro ankan bac 1, bac 2 cé C-H axit nén tan dugc trong kiém dé tao mudi, Anion tuong 
img sé duge bén hod nh& su mezomeri. 


0 
COE 


a 


Ry : pp | _ Ry ; OH 
JH - NY PN 

R, QO R, O- 

Nitroankan Dang axi-nitro 

~H,0 | + OH” +H" 

oe O R, Ov 
= + +/ 
oC- NC Ye te 

RY oO R; O- 


Khi axit hoa thi dau tién tao ra dang axi-nitro tan trong nudc r6i sau dé tautome 
hoa tao nitroankan khéng tan trong nudc. 


b) Phan wing khit 


Phan img khit nitroankan phu thuéc vio pH va tac nhan khir. Néu cho nitrobenzen 
trong dung m6i axit cé6 mat cla Fe, Zn hay ZnCl, thi nhat dinh sé tao ra cdc san pham 
trung gian khong thé tdch duge 1a nitrozobenzen va N-phenylhidroxylamin, anilin. 
Trong mdi trudng trung tinh, néu ding chat kh 1A Zn trong NH,Ci thi cé thé diéu ché 
duoc N-phenylhidroxylamin (t,, 81°C). 


OP Alor Opveo 8+ Oran H+ Opn 


~H,0 
O>N=8-O) 22 O>x-v OB Op w-201-O 
.. Azoxibenzen Hidrazobenzen 


Trong dung dich kiém (thé du Zn trong NaOH) thi nitrobenzen sé bi khur thanh 
hidrazobenzen. Quad trinh nay tao ra san pham trung gian 1a nitrozobenzen va 
N-phenylhidroxylamin r6i chung sé ngung tu voi nhau tao thanh azoxibenzen, sau dé 
azoxibenzen chuyén thanh hidrazobenzen. Azobenzen va azoxibenzen déu cé thé diéu 
ché tit hitrobenzen trong diéu kién ém diu nay: 


c) Sw ngung tu vot hop chat cacbonyl 
Vé nguyén tac, hop chat nitro bac 1 va bac 2 sé tham gia pa img cong andol hea 


vi andehit va xeton, sau d6 tach nudc. Thi du : 


SHH HULICO3A, 6 5 


on 

- ©) / ‘ 

CH3 —-NQ> ue CH? —NO, asc. (O)-CH-CHa —-NO> ml LM 
2 


—_—_— ())-CH-CH -NO; aT (C)-CH=CH-NO, 
| Tae? 
OH 


il. MOT SO HGP CHAT NITRO QUAN TRONG 


1. Nitrometan 


Nitrometan cé thé duoc diéu ché theo phuong phdp Kolbe bang cach cho axit 
cloaxetic tac dung voi natri nitrit. Trudc tién 1a tao ra axit nitroaxetic réi nh hiéu ting -1 
cla nhém —NO,, hop chat nay rat dé bi decacboxyl hoa : 


+ HONO, | 
HOOC-CH5 —Cl ——rNacl rake —COOH “CO;” CH3zNQ>5 
NO» 
Axit nitroaxetic 
-Trong céng nghiép, ngudi ta diéu ché nitrometan bang cach nitro hod metan va no 
duoc str dung nhu mot dung mdi. Khi clo hoa metan se xudt hién clopickin : 


+3Cl, (OH) 


CH;NO, 25 


CCI,NO, 


Clopickin 


2. Nitrobenzen 


Nitrobenzen dugc diéu ché bang cdch nitro hod benzen. No la chat lang khéng 
mau, cé6 vi dang, khéng tan trong nudc va dé bi hoi nude cuén theo. Nitrobenzen la mét 
chat dac, pha hoai héng cau cua mau. Co thé sir dung n6é nhu mot dung moi trong phan 
ting Fridel-Crafts (tac nhan oxi hod), hoac la san phim trung gian dé diéu ché anilin, 
benzidin va 4-aminophenol. 


3, 2,4-Dinitrotoluen va 2,6-dinitrotoluen 


2,3-Dinitrotoluen va 2,6-diaminotoluen la mot hén hep duge diéu ché tir toluen va 
axit nitric. Ching cé ¥ nghia rat 16n vi la nhitng chat dau dé diéu ché diazoxianat cho 
tong hop poliuretan. 
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4. 2,4,6-Trinitrotoluen (TNT) 


FNT thu duge bang cach nitro hod toluen béi axit nitric béc khéi va axit H,S0, 
b6c khoi. Phan ting diéu ché xay ra nhanh hon khi tao thanh trinitrobenzen tiv benzen vi 
nhom metyl lam dé dang cho phan tg thé electrophin. 


CH3 
CHs-(())) HINO: be Ki, + 3HNO, béc khdi O»4 NO, 
~ (H,S0,)-H,O ” H,O 

NO> 

TNT la mot chat nd: N6 sé né khi dot chay hoac khoj mao. 

Mot so nitroaren nhu 5-rert-butyl-1,3-dimetyl-2,4,6-trinitrobenzen duoc sit dung 

nhu chat cé mii thom xa huong nhan tao trong cong nghiép huong liéu. 
9, Axit picric (2,4,6-trinitrophenol) 
Axit piric thu dugc vé mat nguyén tac ti phenol qua axit phenol-2-sunfonic va axit 


phenol-4-sunfonic hoac tir 2,4-dinitrophenol. 


Axit picric la hgp chat cé mau vang két tinh, vi dang. N6 1A axit manh, tao mudi 
voi amin, kh6 tan, cé thé dinh tinh bang diém néng chay, ¢6 thé tao phiic chuyén dich 
dién tich voi nhiéu aren. Cé thé diéu ché axit picric theo so dé sau : 


OH OH 
SO,H O,N SO,H 
+ HNO, 
—————— 
OH 





ON ou NO 
+ H,SO, NO, 2 oO 2 
OH NI OH “e 
+ HNO, 0, a NO, 
AXxit picri¢c 
50,H $O,H 
4 NO ie NO ON ae NO 
oO *  +H,0 OF 2 & HNO, : Ol : 
—__—_+ —» 
NO, NO, NO, 
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6. Cloramphenicol 


La chat két tinh mau vang (t,, =150°C), duge tach tir actinomycen nam 1947, No 
la chat khang sinh rat manh ding chita bénh nhiém tring vi khuan, virut. Cloramphenicol 
lA mét amit cla hop chat nitro tim duge trong ty nhién, dong thoi la khang sinh dau tién 
c6 thé t6ng hop duce (nim 1949). 


Cau héi 6 


1. 
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OH CH,OH 


-| | 
oN) CH-CH-~NH-CO-CHCl, 


Cloramphenicol 


n tap 


Viét phuong trinh hoa hoc thy hién cae chuyén hoa sau day : 
a} Ancol etylic etylamin (cac phugng phap) 

~" metyl-sec-butylamin 
b) Xiclohexanol ——> 1,4-butandiamin 


c) Toluen —-——>_ axit 0,m,p-aminobenzoic 


d) p-Toludin SS axit p-brombenzoic 


4-metyl-2-aminophenol . 
e) m-Nitroaniin m-cloiotbenzen 
* m-nitroanizol 

Tu benzen, ancol etylic va cac chat v6 cc tuy chon, thiét lap so d6 téng hop “metyl do”. 

(Cty) NX{O)-N=NXO) 

COOH 

Trong ba nguyén ti nite, nguyén tir nao 06 tinh bazo manh nhat ? Giai thich. 
Hay sp xép theo thi tu tng dan pK, cia cac chat trong day sau va giai thich ngan gon. 
a) CoH«NHo, (CgHs)oNH, NHs, CgHeNHs, (CoHs)NH. 
b) p-toludin, anilin, p-nitroaniin, m-toludin. 


c) CO(NH,), CHyCH,CH»-NH,, CHy=CH-CH,-NHp. 


Cho ety! bromua tac dung vdi amoniac. Viét cong thitc cu tao cla cdc san pham httu 
co cé thé tao ra: 


~ Néu cac phuong phap hoa hoc dé tach rigng cdc san pham dé. 


_~ Muén cé riéng cac san pham trén ma khdng ln thi can phai dung phuong phap nao ? 
_ Viét phtong trinh phan ung diéu ché cac san phdm dé. 


Bon amin déng phan A, B, C, D 6 cong thife phan tir C3HgN. Khi cho phan Ung véi 
NaNO, va HCI thi A va C giai phong khi nite va tao san pham co cong thie phan tc 
C5H,0 cén D khong cho dau hiéu gi ; B cho san pham mau vang o dang dau. San 
pham hifu co cilia A (CH,0) cé phan ling lodofom {iot trong méi trudng kiém). Tim 
cong thie cau tao cla bon amin, viét phugng trinh minh hoa va goi tén bén amin dé, 


Bun néng nhe dung dich benzendiazoni clorua trong nuéc thu dudc hai san phdm hitu 
cd la CgHeO (A), CgHsCl (B) va kf nite, Néu cho thém NaCl vao thi t6c 46 phan ung 
khéng thay d6i nhung lugng B tang manh. Giai thich hién tuong trén. 


a) Hay phan biét cae khai niém sau day va minh hoa bang thi dy cu thé : 
~ Chat mau va phdm nhuém. 

~ Gromopho va auxocrom. 

~ Pham nhudm azo va cac loai pham nhudém khac. 


b) Mau sac cia mét chat phy thudc vao cdc yéu {6 nao ? Cho thi du cu thé. 
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Chuong XIV 
CAC HOP CHAT DI VONG 

s1. MOT SO KHAI NIEM CHUNG 
|. DINH NGHIA 


Nguyén tir clla cc nguyén t6 khong phai la cacbon cé trong b6 khung cua phan tu 
chat hitu co goi 1a cac di 16. Thi du : oxi, uu huynh, nito, ... 


Mach phan tir chat hitu co cé chia cdc di t6 goi la di mach. Phi du: 
—~CH, —CH, -O-CH) -CH) -0-..., -N-[CHg]5 ~C-N-[CHp]5 ~C- 
OH O 


Mach vong kin cia phan tir chat hitu co cé chita cdc di t6 goi 18 di vong. Thi du : 


N= 
| Oo : oe yee 
Hop chat di vong la hop chat hitu co ma phan tt cua ching cé cdu tao vong kin va 
trong vone cé chita mot hay nhiéu di td. 


Hop chat di vong kin ma trong vong chi chia cac di t6 1a cac hop chat vong v6 co. 
Thidu: 


Borazole 
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MO6t s6 hgp chat di vong dugc hinh thanh tit cdc hop chat hitu co da chic hoac tap 
chic lai khéng bén ving, dé bi vd vong nén thudng duge coi 1A cdc din xuat cia cdc hop 
chat da chic hoac tap chtic trén. 


Thi du: 


It. PHAN LOAI 


CH, -COOH 
| 
CH, -COOH 


Axit SUCXINIC 


H,N-[CH,];-COOH —> 


AXil €-aminocaproic 


ge 


CH, -CZ 


—> | © 


e7 
CH; CK 


Anhidrit sucxinic 


=O 
N-H 


e-Caprolactam 


Cac hop chat di vong duge chia thanh hai loai chinh : di vong thom va di ving | 
khéng thom. Trong di vong khéng thom cé di véng no va khong no. 


Trong mdi loai dj véng thom hoac khong thom lai duge phan loai theo di té (O, S, 
N...), 86 di t6 (1, 2, 3...), s6 canh cua vong (3, 4, 5, 6... canh), don vong va da vong. 


Thi du: 


Hop chat 
O 


LZ 
CI 
C) 


ién 


Oxiran 


Thietan* 


Dioxan 


y-Piran 


Puran 


Pirimidin 


Thudc loai 


Don vong, di vong no, ba canh, chita mdt di t6 O. 
Hon vong, di vong no, bén canh, chita mot di t6 S. 
Don vong, dj vong no, s4u canh, chifa hai di t6 O. 
Don vong, di vong khéng no, s4u canh, chita mét 
di 16 O. 

Don vong, di vong thom, 5 canh, chita mét di t6 O. 


Don veng, di vong thom, 6 canh, chita hai di t6 N. 


71 


CX 6-Oxaspiro- Pa vong, di vdng no kiéu spiro, chita mot di t6 O. 
-[4,5]decan | 

Ce Quinolin Da vong, di vong thom ngung tu moét di vong, 
N 


chia mét di t6 N va vong benzen. 


Cl) Pteridin Pa di vong thom ngumg tu, chita bén di t6 N. 


lil. CACH GOI TEN VA DANH SO 
Tén cla cdc hop chat di vong duoc goi theo b6n cach: 
— Tén hé thong thee Hanso - Vitman (Hantzch-Widman). 
— Tén trao déi. | 


— Tén thuong va ban hé thong. 
— Tén dung hop va tén céng. 
1. Tén hé théng theo Hansce - Vitman 


a) Cac di vong don ving véi sé canh khéng qué 10 chita mét hay nhiéu di t6 duge 


soi tén bang cach ghép ut co sd néi lén sd canh cua véng véi phan tién td noi lén sé 


luong cung tén cdc di té va phan hau té ndi lén mitc dé bdo hod cua vong. 


Cac tién t6 chi cdc di t6 cé dudi -a (xem bang XIV-1) 


Bang XIV-1. Cac tién té cua mGt sd di td 


he [se] te | te | ne 





Khi cé nhiéu di t6 cing loai trong mot di vong thi ding thém cac tién t6 vé dé bdi. 
Thi du: dioxa (2 oxi), triaza (3 nito), ... Khi cé cdc di t6 khac nhau trong mét di vong thi 
phai ding té hop cac tién té (chi di 6) theo thir tu uu tién nhu trong bang XIV-1, nghia 


1a bat dav tir di t6 6 nhém cao nhat trong bang hé théng tuan hoén cdc nguyén té va cé— 


sé nguyén t6 nho nhat trong nhém dy. Khi t6 hop cdc tién té nhu vay can luge bét 
TZ 


qt 
ee 


red 
ie 


nguyen 4m cua tién 16, uu tién hon néu cé 2 nguyén am di lién véi nhau. Thi du : oxaza- 
(1 oxi va 1 nito, bo i cla oxi), thiaza- (1 luu huynh va 1 nito, bd a cla thia), tetroxocan 
(4 oxi trong vong no 8 canh, bo a cia tetra, bd i cla oxi)... 


Cac tir co so va hau té cia di vong dugc ghi trong bang XIV-2. 
Bang XIV-2. Tur co $6 va hau té cla di véng 


Si Tico so + hdutéd 


—— it Put Vong chita nite’ Vong khong chita nite 
CHe CO so 
* * _ sy A — . _ a 


_ > iridin 


- etidin 
- olidin 
aK 3 
3k 
eK 
oe Ht 


oe HK 





* Vong khéng bao hoa la vong khong no hoac thom. 
** Thém perhidro vao tén cla vong khéng bao hoa tuong ting. 


Viéc danh:sé dugc bat dau tir di t6. Khi trong vong cé nhiéu di té khdc nhau phai 
bat dau tir di t6 cé dé uu tién cao hon nhu trong cach goi tén. 


Sau day 14 mét s6 chi du vé cach goi tén hé thong nay. 


‘ i a NL SJ 

O N 4$—Q| : 0 2 5 , a> ™S 7 i \ 
LZ. 2\ Li 2” LP CO Cs 
= 8 43 $—3 6 SN 
Oxiran Aziridin Oxetan Oxolan Azole Azocin = 1,4-Thiazepin 


b) Ten cua cac géc di vong dugc hinh thanh ti tén cha di vong ghép vdi hau t6 -yl, 
-diyl, ... kém theo chi s6 chi vi tri. Ti du : 


‘ 
O1 : ~ 2 
Me! 7 
Oxiran-2-yl Azole-2,4-diy] 
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Rot 


2. Tén trao ddi 


a) Tén trao déi cia di véng duoc hinh thanh bang c4ch thém cdc tién té cia di té 
(bang XIV-1) kém theo chi s6 chi vi tri cha chting vao tén cla hidrocacbon mach ving 
tuong ung. Viéc danh s6 0 cdc hop chat don vong duoc bat dau tir di t6. Viéc danh s6 & 
cic hop chat da vong tudn theo quy tac danh sé cha hidrocacbon da véng tuong ting sao 
cho téng cac chi s6 chi vi trf ca cdc di t6 1A nho nhat. Thi du - 


9 
N_10 


N. 16! 8 1 
SiH 6 2 2 
Oy Wt OO xO» 
5 3 4 __ __ 
4 9 10 4 6 § 4 3 
Silaxiclopentan 1-Azabixiclo- 6-Oxaspiro- 2,7,9-Triazaphenantren 


(Silolan) -(2.2.1Jheptan -[4.5]decan 


b) Tén trao déi cla cdc géc di vong dudc hinh thanh tuon @ tu tén Bc hidrocacbon 
—tuong Ung. Thi du: 


Silaxiclopent-2-yl 1-Azabixiclo- . 6-Oxaspiro- 
-(2.2.1lJhept-2-yl  [4.5]dex-2-yl 


3. Tén thuéng va tén ntfa hé thing . 


a) Khoang trén 60 hop chat di vong (don vong, da vodng ngung tu) cé tén thudng 
hoac tén ntra hé théng va dugc ding rat phd bién. Sau day 1a mét s6 thi du (cé ghi ca 
cach danh sé). 


f yo f 
N! O1 Si Ni! Ni N N 
CP UP UP TP UT OO 
4.3 4.3 4-3 43 4.3 SS 
Pirole Furan Thiophen = Pirolidin Pirazole Piridin Piperidin 
f 8 l 
NI 7 N, & Ni 3 j 4 N N 
i >) 6 7 : “ay2 7 i “SN 'C ) ag 
2 
SNUZN OS 6 34 6 Ls BX ZN 
4 ° 4 3 54 56 (C4 sN 4 
Pirimidin Indole Quinolin Isoquinolin Pteridin 
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“# 4, 
tds 


it 
6 z 9 | & y I 
ioe: Cre ieee) 
Ds, 6 3 6 wae 3 
4 QO 
N N 5 a 4 5 N 4 


Purin9 H-Xanthen Acridin 
4 Z 
A oO i? 

8 ON 5 10 
7 2 6 I 9 an 4 

CIC, COL me 
6 3 7 aN 8 aN 
5 4 g g 10 7 6 3 

Cacbazole  Phenantridin 


Viéc danh s6 0 day tu4n theo quy ludt chung nhu 6 phan tén trao di (muc 2}, cd 
ngoai lé G vong purin. Cac vi tri ghép néi dugc danh s6 theo hai cach : danh s6 tiép theo 
chiéu da danh s6 hoac mang sé cilia nguyén ti dimg truéc kém theo chif cai a, b... 


Thi du: 





Mét sé di vong mét di t6 cdn duoc danh sé bang chit cdi Hi Lap o, B, y. Thi du : 
H 


ii 
j ; | 
JN Oo a pS. - N : 
Ty vr OG wm 
a 
p—"p pis oF p 
b) Tén cha céc géc di vong duoc hinh thanh bang cach thém vao tén dj vong 


nhitng hau té nhu -yi, -diyl, -yliden.... kem theo chi s6 vi tri. Thi du : 
H 


| N! g N! 
N! ; 7 a : 2 
( ) 5 N34 6 MOY 
4 3 4 5 4 


Pirole-2-yl Pirimidin-2-y1 Quinolin-2,6-diyl 


Mot 56 géc sau day cé tén riéng : H 
1 l 
O17", Ss , O S see 6 aN 
Fo aoe Ow GO, CO 
Gera 4 3 “ae 
4 3 4 3 4 4 
2-Furyl 2-Thienyl Furfury! Thenyl 2-Piridyl 2-Piperidyl 2-Quinclyl | 
(va 3-) (va 3-) (vA 3-,4-) (va3-,4-) (va3-, 4-,5-, 


6-, 7-, 8-) 
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git ‘ 


mosh 


4. Tén céng va tén dung hgp 


Tén cong va tén dung hep duoc hinh thanh tir tén thudng vA bin hé thdng cua 
di vong. 


a) Tén céng duoc hinh thanh chi yéu bang thao tac cong hop phan nao d6 vao tén 
di vong. Phi du: 


S O 
C?) eo OU); 
4.3 4_ 3 7 


Tetrahidrofuran Tetrahidrothiophen Tetrahidropiran 

b)Tén dung hap ducc ding cho hé di vong ngung tu. 

Hé goi ten dung hop hé di vong ngung tu, can phai chon vong co so va ki hi€u vi 
tri ghép ndi. 

Ving co sé duge chon 1a : di vong, di vong én hon, di vong co nhiéu di t6 hon va: 
di vong cé di t6 uu én hon. 

Ki hiéu vi tri ghép n6i : ding chit cdi a, b, c... kf hiéu cho canh cua di vong co so 
va sé 1, 2, 3 (dé & trong vong, néu cn) ki hiéu cho nguyén ti cua ving ghép ndi. Trong 
truong hop don gian cé thé bo. 

Viéc danh s6 chung cac vi tri cha vong van theo quy luat nhu 6 phan ten trao déi 
(dé d ngoai vong). 

Trong tén dung hop thi tén cla vong co sd duoc giif nguyén, con ten cha vong 
ghép vao dude déi duéi thanh “o”. Thi du : 


5 


4 4 4 | 
Ot Bo "OO um 
b a 4ll> 5l}b 
> - 6 he 2 a Le] 5 2 
6's 0 °"N ON 


b | 
N WN S oO 
7 J! 1 8 6 1 
H 
Benzoj[b]furan Pirolo[2,3-b)piridin Piridof[?,3-d]- Thieno[2,3-b}furan 
(Benzofuran) | ~pirimidin 
4 5 N : N ; 
Cry Sey ie) SEY 
b 
/ d b : ko ait 3 4, hoac A wk 23.1, 
i S83 "Oo N O N 
9 4 8 5 4 
Bibenzof[d:b]thiophen Difuro[2,3-b:2’, 3°-e]pirazin 
(Dibenzothiophen) 
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§2. HOP CHAT DI YONG KHONG THOM 


|. PHUONG PHAP TONG HOP 


Cac hop chat di vong khéng thom thuong dugc téng hop theo hai phuong phdp 
chung la vong hod céc hgp chat mach hé va khir cdc hop chat di vong thom. 

1. Phuong phap véng hoa cac hgp chat mach hé 

a)Téng hop cde di vong 3 canh tit anken va a-aminoancol 


CH; 


| | CH 
_ C,H,;COOOH 3 
CH3CH>»CHS CS CH> —C,H.COOH” CH3CH> CH> 7 


O 


2-Metylpent-l-en 2-Metyl-2-propyltoxiran 


_ Br, +H,O NaOH 
RCH= CH> Pep si dam Br "Nab? R-CH Pak 
OH 


2-Ankyloxiran 


OH os 
= il 
CoHs-CHCH)NH, 28°, o.H5CHCH,NH, ee 
-H, “ahs 
OSO3Na 
| 


—»+ |C6Hs Cue Naso,” C6 H5 “ee (90%) 
, ¥ 


| 
H 


2-Phenylaziridin 
2 
a 3 | 
CJ + {N-— COOC, Hs —} 4 CDs _ COOC, Hs 
6 
5 


Cachetoxinitren 7-(Etylcacbox ylato)-7-azabixiclo [4.! OJheptan 


b) Tong hop cdc di véng 4 canh ti cdc hap chat cé hai nhém chitc & vi tri 13 
fuong tine hodc tit xeten 


CICH)CH)CH)CI + Nays —@2Hs0H, |) + 2NaCl (20-30%) 
- Thietan 


fai 





BrCH,CH,CH,NHCH, CEPTS on (80%) 
LW 


1-Metylazetidin 


C,H dt 22-0 
i C=C=O + CoHsCH = NCoHs = r 
os CoH; +—N-C¢Hs 
] 
Diphenylxeten | 2-Oxo-1,3,3,4-tetraphenylazetidin 


2 


| ° O 
CH,=C=0 + CH,=0 ttt, | (88%) 
| O 


i 
xAeten 2-Oxooxetan (B-Propiolacton) 


c) Téng hop cdc di vong 5 hodc 6 canh ti cac hop chdt cé hai nhém chitc o¢ vi tri 
1,4 hode 1,5 hay khit cdc hop chat di ving thom tuong ung 


BrCH»CH»,CH»CH2Br + CeHsNH2 + 2KOH — / \ +2KBr + 2H»,0 (100%) 


| 

CeHs 
1-Phenylazolidin 
(1-Phenylpirolidin) 


BrCH,CH»CH2CH, CH-COOH + Na,s —> CL COOH + 2Nabr 
! S 
Br 
Axit thian-2-cacboxylic 


2. Céng hidro vao cac di vong thom 


L | + 2H, —NisoXe, 50°C Lo 


O 
Furan Tetrahidrofuran (THF) 
rr ao 
\ ) 43H _Pt,HC,25°C, Lat ? 
N 
Piridin ame 
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E 


eT, tho 
“e Fh 


ll. TINH CHAT HOA HOC 


Cac hop chat di vong kh6éng thom cé tinh chat cla hop chat c6 nhém chifc mach 
ho tuong tmg va tinh chat mo ving. 


1. Tinh chat cua hop chat cé nhém chic 

C4c hop chat di vong khong thom chifa oxi cé tinh chat clia ete, chia Luu huynh cé 
tinh chat cua thicete, chifa nito cé tinh chat cla amin bac hai. 

2. Tinh chat m6 véng 


Tinh chat mo vong 1a tinh chat quan trong cua céc hop chat di vong khong thom, 
nhat 1a cac hop chat di vong 3, 4 canh... 


a) Cdc hop chat di vong 3, 4 canh dé tham gia phan tine céng md vong vot nitéc, 
ancol (c6 mat axit hoadc bazo), voi hidro halogenua hodc vGi tac nhdn nucleophin (nhu 


thioancolat) : 


O ‘ _ 
/\ + 10. St hay OF. HOCH»CH,OH 


Oxiran Etylen glicol 


| + CoHsOH VEL H2804.25°C, 6 H.OCH,CH»CH,0H (58%) 


Thietan 3-Etoxipropan-1-ol 

i. Cl 

i he 
+2HCl — CegH,CHCH, NH3Cl- 

Cé6H at | 


2-Phenylaziridin 2-Clo-2-phenyletan amoniclorua 
| +CgHsCH)SNa + HO —* C, H.CH,SCH»CH>CH,OH + NaOH 
Thietan | 3-Benzylthiopropan- 1-ol (63%) 
b) Mét s& hop chat di vong khéng thom 6,7 canh c6 thé mod vong bang phan ting 


tring hop khi cé cdu tao va diéu kién thich hop. 
Thi du: 


O | 
; a 4 BF, (hay tia y) 4CH,-O}, 
O._O 
Trioxan Polifomandehit 
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9 
ta 
al os ar 


() 
n Vét H,0, 250°C 
ert tac til Dena ee = = 
< ve NH-{CH)]4-C 
Q/n 


e-Caprolactam Policaproamit 
(2-Oxoazepan) : 


tll. SO LUOC VE CAC Di VONG 6 CANH CHUA OXI KHONG THOM 
Cac di vong 6 canh khéng thom chita mét oxi g6m c6 : 


0000 ¢ 


0 


ot-Piran -Piran 2,3-Dihidro- 2,3-Dihidro- —- Tetrahidropiran 
-Y-piran -(-piran 


Cac dan xuat cacbonyl cua piran 14 piron : 


O 
= 
Cl eo 
Or *O O 
c-Piron v-Piron 


Cac di vong ngung tu cla _ ian 


eo g ie ] 
: P 
igor 6 5 
O “O ‘5 © 4 
Id 
Cumarin Cromon Flavon Xanthon 


Cac di vong 6 canh no chia hai di t6 oxi g6m cé: 


Oa G ¢ 
>» GF 
| ,.2-Dioxan I ,3-Dioxan 1,4-Dioxan 

1. Cac piran | 

c-Piran JA chat it duoc biét dén, chi biét c4c dan xuat cua nd. 

y-Piran c6é thé duge téng hop, nhung cyc ki khong bén, bi phan huy trong khong 
khi & -80°C. 
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wate 
2p 


Dihidropiran la dang khiy cha piran duoc biét dén nhiéu hon. Dé 1 mot ete vong 
khéng no nén rat dé tham gia phan tng cong electrophin. 


Tetrahidropiran la ete vong, dé bi md vong khi g’ip axit. 


2. Cac piron 


Vé mat cau tao cé thé xem a-piron 14 6-lacton cha axit 5-hidroxipenta-2,4-dienoic 
va y-piron 1a ete cua 1,5-dihidroxipenta-1,4-dien-3-on. y-Piron la bazo yéu (pK, = 0,3) ; 
ct-piron 14 bazo yéu hon y-piron. Khi tac dung vdi axit manh, chting déu cho mu6i 
hidroxylt cé cau tric ies huong vt ion piryli. Thi du : 





O *OH | OH 
“SS a 
- vO Ss, 
+ + 
2,6-Dimetyl-y-piron Ion hidroxyli , Jon piryli 


Khi tac dung véi cdc tac nhén electrophin, piron. bi thé nhu mét hop chat thom. Thi du : 


ae ON + 
Ci eNO we, —2 97 or + HBF; (35%) 
oo oo 


5-Nitro-a-piron 


V6i cdc tac nhan nucleophin (nhu NH3, RNH,), nguyén tir oxi trong vong piron dé 
bi thé boi nguyén tu nito. Thi du : 


O | O 
C) + CH3NH> mui | | + H50 
O N 


| 
CH3 
N-Metyl-y-piridon 


Dac biét a-piron duge coi la hgp phan 1,3-dien dé thuc hién phan tng cong 
binxo-Ando. Thi du: 





Diphenylaxetilen 5,6-Piphenyl-2-Oxa- o-Dipheny!lbenzen 
-bixiclo[2.2.2 locta- 
-5,7-dien-3-on 


— MHHHOUCORA | ae 


“" 
* Le . 


3. Cac benzopiron 


Cac benzopiron cé tinh bazo yéu, trong d6 cromon va xanthon cé d6 bazo 1é6n hon, 
con cumarin c6 dé bazo yéu nhat, cé thé sap xép dé bazo cia ching nhu sau : 


Cumarin < flavon < cromon ~ xanthon 
pk, = 1,3 2,0 zs 


Tinh chat hod hoc dang chi ¥ & cdc benzopiron 14 phan tng thé electrophin (Sz) 
dién ra & phia vong benzen, cdn khi tuong tac véi tac nhan nucleophin thi vong piron dé 
bi v3. 


Nhiéu dan xuat cia cdc benzopiren 14 cac hop chat thién nhién quan trong. 


a) Cac din xuat cla cumarin c6 phé bién trong cac Se 
cay thudéc nhu umbeliferon (I) cé trong cay tén hd... cé iSol 
y (1) arene) HO mane 
tac dung dan déng mach vanh, chéng co that. 
oe (1) Umbeliferon 
b) Nhiéu dan xuat cua cromon 1a cac chat mau thu 
vat, tao ra mau sac da dang ctla cdc lodi hoa qua. Khenlin OCH, 0 
cé trong ho cay oa tdn cé tac dung dan mach va tro tim. | 
c}) Ho chat flavon goi chung 1a flavonoit co trong O tee CH; 
2 7 Fa 1 # * ¥ a? 1 a 3 
nhiéu loai cay, c6 nhiéu tac dung : la chat chong ox: hoa, 
Khenlin 


chéng chat déc cua cay, we ché, kich thich sinh trudneg, 
tao mau sac, bao vé cay. Trong y hoc, cac flavonoit co 
tinh khéng khudn, chong khdi u, nang cao tinh bén cla thanh mach mau. Tiéu bicu cho 
loai nay 1a rutin c6 trong cay hoa hoé thuéc nhém vitamin P. Rutin cé tén khoa hoc fa 


30-[6-(B-L-ramnozido)}a-D-glucozidoquexetin hay quexetinrutinozo. 





Rutin 


d) Trong tu nhién con t6n tai nhé6m hop chat cua croman (benzo[b]dihidropiran), 
tigu biéu 1a a-tocopherol (Cy9H5 03), trong y hoc goi 14 vitamin E, cé trong mam hat 


hia mach, hia mi, ngéd va nhiéu loai rau xanh : 
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TAHA SUS 


“ae 4, 
CEE 


CH, CH, CH, 





| | 
CO [CH,},-CH-[CH,],-CH-[CH,],-CH-CH, 
CH, 
Croman - a-Tocopherol 


Vitamin E ¢6 tac dung chéng thodi hoa nén con goi 1a “thudc tre lau”. Ngoai 
a-tocopherol cdn cé B-tocopherol (C)gH,,0,) thiéu di nhém CH, o vi tri 7, y-tocopherol 
(C5,H4,05) thiéu di nh6m 5-CH, va 8-tocopherol (C,7H4,02) thiéu di 2 nhom 5-CH, 
va 7-CH3. | 


e) Khi decacbonyl hod xanthon ta duoc xanthen. Hop chat quan trong cua xanthen 
la chat chi thi axit ~ bazo fluorexein : 


Coo” 
ae. CO) 
Ses 
a so 


(khong mau) (dé nau) | ( vang xanh hay xanh !4 ma) 





Xanthen Fluorexein 


4. Dioxan 


Pioxan 1a céc hop chat di vong no 6 canh chita hai nguyén tu oxi 6 trong vong. Co 
ba déng phan dioxan : 


Oo CO Q 
on O O 
1,2-Dioxan 1,3-Dioxan 1,4-Dioxan 


a) f,2-Pioxan (la chat long) 


1,2-Dioxan duoc diéu ché tir butan-1,4-diylbismetylsunfonat va hidro peroxit : 


OSO>CH; (Fa 
C ee +H,0, —> oR + 2CH3S03H (30%) 


1,2-Dioxan khong bén, dé bi v@ vong khi hidro hoa hoac khi cé tac déng cua 
axit, bazo : | 
HOCH,CH,CH,CH,OH B/N £5 EMYOM | HOCH,CH2CH»CHO 


O—O 


Butan-1,4-diol , 4-Hidroxibutanal 
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b) 1,3-Dioxan (la chat long ; typ =—-42°C, t, =106°C) 


1,3-Dioxan 14 axetal vong cua fomandehit va trimetylen glicol : 


OH H O 
< + O=CcC POC SOE, ££ SS +H,0 
-OH H O 


1,3-Dioxan biéu hién tinh chat cia axetal, dudi tac dung cla axit no bi thuy phan 
thanh chat ban dau 1a hop chat 1,3-diol va fomandehit. 


O a OH 
< > +HO —> a + O=CH, 
O -OH 


Phan tng nay khong xay ra trong dung dich kiém lanh. Khi bi hidro hoa, 
_ vong 1,3-dioxan bi v6 cho ancol tuong tng va metanol : 


O 5, CoHs 
» + 2H, —> >CHCH,CH,OH + CH30H 
O CH; 
CsHs CH3 


c) 1,4-Dioxan, cdn goi 1a dioxan, dietylen ete hay dietylen oxit (la chat long ; 
tne =1L3°C ; t, =101,4°C) 


Dioxan duoc diéu ché bang cach dun etilen glicol véi H,SO, 4% hay voi FeSO, 


khan : 
OH HO O 
POH HO) so, OF ano 
OH HO O 


Vé nhiéu mat dioxan giéng ete, bén vdi chat oxi hod thong thuong, bazo va axit 
yéu. Dac biét, dioxan cé thé két hop vdi Bry, I,,... vao di t6 oxi thanh san pham bén. Thi dit: 


Br.O O.B 
Oo o+ Bh — r r 
O,0-Dibromdioxan 
San pham két hop nay duoc ding lam tac nhan brom hoa nhe nhang. 


BDioxan duge ding lam dung mdi cho cac loai poltme, mG, sap, dung m6i pha son, 
chiét, tach. H6n hop dioxan va dimetyl, dietyldioxan duge dting lam chat ch6ng oxi hod 
cho xang. San phdm két hop véi clo cla dioxan 14 chat déc chién tranh. - 


O,0-Biclodioxan 
4 


carn 4 
am 4 if 


fa ; 


§3. HOP CHAT DI VONG THOM 5 CANH 1 DITO 


Cac hop chat di véng thom 5 canh 1 di t6 quan trong nhat la furan, pirole va 
thiophen : 


(B4 3B} (B)4 3(B) (B"}4 KB} 
(a5 M \ 2(ct) (ar) l \ 2{ct) (a5 ( \ 2(c) 
O N S 
j 2 1 

Furan Pirole Thiophen 


Pirole va thiophen duge hinh thanh khi chun g cat than da trong 1d cdc, din xuat cua 
furan la furfural duoc hinh thanh khi thuy phan pentozan trong vd trau, 16i ngo, ba mia. 


|. PHUONG PHAP TONG HOP 


1. Diéu ché trong céng nghiép 


a) Furan duoc diéu ché bang cach decacbonyl hoa furfural tach duoc tv pentozan 
co trong vo trdu, 1éi ngé, bd mia.. 


+ + .0 
[C,H,0,], “2°"", ncH,oH[CHOH],cHo HY, nf \cxo ce a 
—3nH,0 —nCO 
Pentozan Pentozo Furfural 


6) Pirole duoc tng hop tit axetilen va fomandehit 


HCscH SHO/CwHC . HOCH, -C=C~CH,0H ee, l \ \ 
z 


| 
H 


Pirole c6 thé thu duoc khi dun nong furan véi amoniac trén nhém oxit 3 400 - 
450°C theo phuong phap Iurep (Jurev) : 


= + NH; anne OD +m 


Cc) Thiophen duoc tong hop tu butan voi lan huynh b6t 


CH3CH)CH,CH; + S, 7S, | » +3H)S 
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2. Téng hop Pan-Kno (Paal-Knorr) 

Tong hop Pan-Kno 1a phuong phap chung nhat dé diéu ché furan, pirole, thiophen 
hoac dan xuat thé cua chung tt hgp chat 1,4-dicacbonyl vdi c4c hop chat chita cac di té 
thich hop cé kha nang loai nudéc. Thi du : | 
P,Os.t cH, \ cH, (2,5-Dimetyifuran) 
~H,0 “. [ B 
CH3. /©H2-CH2 Ang 

C C 

il I 

O oO 
(Hexa-2,5-dion) 


(NH) CO4,100°C I | \.. ae 
-NH,,-CO, —3H,0 CH; . CH3 (2,5-Dimetylpirole) 


| 
H 
P,S5,1 CH 3 f \ —-CH3 (2,5-Dimetylthiophen) 
S . 


—2HPOS, 





3. Ténag hop dan xuat thé cua furan va pirol t& B-xetoeste 
a) Phan ting Fai-Benari (Feist-Benari) 


~ Cho $-xetoeste phan ting véi a-halogencacbonyl trong piridin dugc furan thé : 


CH 
Piridin, 25°C ) \ ads 
CH,COCH,COOC,H, + CICH,COCH, ——————>+ | OY “CH +H,0 + HCl 
3 | 
Etyl-B-xetobutirat Cloaxeton. 2,4-Dimetyl-3-(etoxicacbonyl)furan 


b) Phan ting Hanso (Hanizsch) 


Khi cho B-xetoeste phan tmg voi a-halogencacbonyl va amoniac thu dugc pirole thé : 


CH 
° OOC,H, 
CH,COCH, COOC,H, + CICH,COCH, + NH, —— : + 2H,0 + HCl 
3 
| 
H 
2,4-Dimetyl-3-(etoxicacbony])pirol 


c) Phan iting Kno (Knorr) 


D6'la4 phan tmg cla B-xetoeste vdi at-aminocacbonyl trong axit axetic thanh pirol thé : 


CH,COOH . CH OOC,H, 
CH,COCH,COOC,H, + CH,COCHCOOC,H, ————-——+ 
C,H,O0C CH, 
| NH, 
H 
Etyl-a-amino-B-xetobutirat 3,5-Dietoxicacbonyi- 


-2,4-dimetylpirole 
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4. Téng hop thiophen theo Hinxbec (Hinsberg) 


Phan tmg dién ra gifia céc ct-dicacbonyl va dietyl este cua axit thiodiaxetic co mat 
natri ancolat trong ancol : 


Cos. ols 


CH, CH —'1) CH,ONa/CH,OH 
oo aN ZN, > 
6 6 + C,H;00€ » S COOC.H, 2) 4,0. 
3)HCI 
Benzil 
C,H; C,H, 
+ 2 C,H,OH 


HOOC™ “Ss” ‘COOH 


2,5-Dicacboxi-3,4-diphenylthiophen 


Il. TINH CHAT VAT Li 


1. Tinh chat vat li théng thuong 


Ba di vong furan, pirole, thiophen déu 1a cdc chat long co nhi¢t do soi va nhiét do 
néng chay khdc nhau lién quan voi phan tir khoi va do phan cuc cha phan tu. Ti khéi va 
chiét suat ca ching tang dan tir furan qua pirole dén thiophen (bang X1V-3) 


Bang XIV-3. Mot s6 hang sé vat !i cua furan, pirol, thiophen 


30 


2. Tinh chat phd 















Furan, pirole, thiophen cé cdc van pho dac trung : 
a) Phé IR (em*') : > 3000 (vey thom), ~ 1600 (vec thom), 3400 (vy pirole) 


b) Pho UV OCunax (rm) / &) : cO cac van phé dic trung cho su chuyén miic 1 > T 
van—>m (xem bang XIV-4). 


c) Ph6 NMR (ppm) : thé hién r6 nhitmg cap hat nhan tuong duong : Cy-Ce , 
Co-Cp., Ha-Ha: , Hp-Hep: (xem bang XIV -4). 
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Bang XiV-4. Pho UV va NMR cua furan, pirole, thiophen 


200/1000 210/15000 Ce 
hae pe 














UV 
Amax (im) / 















IN. CAU TRUC PHAN TU 

1. Cac dw kién | 

a) Néu dua vao cong thiic cau tao [ \ (Z = O, NH, S) thi furan, pirole va 
thiophen phai cé tinh chat dién hinh cua dien lién hgp va tinh chat cla ete, amin bac hai 
va thioete. Thuc té cdc hgp chat trén co biéu hién tinh chat cla dien lién hop nhung lai 
khong biéu hién nhiing tinh dién hinh cua ete (khong bi phan cit bdi axit dac ma bi 
polime hod trong diéu kién d6), cba amin bac hai (tinh bazo rat yéu, K,, cla pirole = 
25.1077), cia thicete (khong bi oxi hoa thanh sunfoxit nhu thioete thuong). Mat khac, 
céc hop chat di vong nay tham gia phan img thé electrophin rat thuan loi (vén 1a phan 
(mg dién hinh cia cdc hidrocacbon thom). 

b) Vé mat nang iluong, ngudi ta thay rang néi nang cua furan, pirole va thiophen 
do duoc bang phuong phdp thi¢u nhié¢t nhé hon noi nang ctia oxa-, aza- va 
thiaxiclopenta-2,4-dien lan Iuot 14 22, 24 va 28 kcal/mol theo c4ch tinh nang lugng cac 
lién két. Hiéu s6 nang luong dy chinh la nang lugng én dinh hay nang lugng thom. 

c) Vé mat kich thuéc, nhd nhiéu xa tia X nguoi ta do duac : 

- D6 dai cae lién két C-C trong cac di vong tren nam trong khoang tir 135 dén 144 pm, 
déu dai hon lién két doi C=C (134 pm) va déu ngan hon lién két don C-C (154 pm). 

~ D6 dai cdc lién két C-Z (Z : cae di 16) trong cac di vong tren déu ngan hon dé 
dai cdc lien két C-Z tuong img trong c4c hgp chat mach ho. Thi du : DO dai lién két C-N 
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nan 
ae 


= 


trong pirole (142 pm) nho hon dé dai lién két C-N trong amin (147 pm). D6 dai lién két 
C-O trong furan (141 pm) nhé hon do dai lién két C-O trong ete (143 pm). Dé dai lién 
két C-S trong thiophen (174 pm) nho hon 46 dai lién két C-S trong thioete (182 pm). 


- Cac goéc hoa tri trong céc di véng furan, pirole vA thiophen dao déng trong 
khoang tix 91° dén 113°, gan véi cde géc hod tri cha xiclopentadien (ti 101 dén 110°). 


Tat ca cac dit kién trén cho thay cdc di vong furan, pirole va thiophen cé6 cau trtic 
dac biét cua hop chat thom. 


2. Cau tric phan td 


Cac hop chat di vong furan, pirole, thiophen . cau triic vong 5 canh phang, cdc 
nguyén tu cacbon oe di t6 déu 6 trang thai lai a sp". Mdi nguyén tir cacbon cia vong 
co mot lién két sp” : ver hidro va hai lién két sp’ -sp* véi hai nguyén tu bén =e Méi di 
t6 cé hai lién két sp -sp* voi hai nguyén ti cacbon bén canh va ~ obitan sp chita hai 
electron khong lién ket (vdi oxi va lu huynh) hodc mot lién két sp” ~§ vGi hidro (lién két 
N-H). Moi nguyén tir cacbon con ¢cé mot obitan p chita mét electron va mdi di t6 cdn cé 
hai electron trén obitan p. Nam obitan nay xen phi véi nhau tao nén obitan phan tt cac 
electron p nhu hai dam may electron nam ¢ phia trén va phia dudi mat phang vong. 
Obitan phan tu nay 14 hé lién hop khép kin c6é 6 electron, thoa man quy tac Hucken 
(Hiickel) 4n+2 (xem hinh XIV.1 va XTV.2). Nhu vay, furan, pirole va thiophen la cac 
hop chat thom, thudc loai di véng thom 5 canh. Céng thitc cau tao ctia chting cé thé viét : 


cdp electron n 
trén obitan sp? 





Hinh XIV J. Cau triic obitan cla furan 
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TO v " 
Hinh XIV .2. Cau tric obitan cia pirole 


IV. TINH CHAT HOA HOC 


La cdc hop chat thom nén furan, pirole va thiophen biéu hién trudc hét la tink 
thom. Tinh thom duoc biéu hién & nang lugng 6n dinh (nang luong thom). Nang lugng 
én dinh phu thudc vao su én dinh cha cdc cfu tric cong huong sau : 


O- Oo vat wl[\—-[\ 
+ + 
(1) a at (iV) (V) 
Cac cfu tric céng hudng n nay mo ta su mat dinh cu cua cap electron G di td, trong 
dé cdc cau tric Il va Uf én dinh hon cdc cau tric IV va V vi hai dién tich trai d&u 6 gan 
nhau. Su mat dinh cu cla cap electron G di t6 phu thugc vao d6 4m dién cia di t6. D6 4m 


dién cia cdc dj té thay déi nhu sau : O > N > S, vi vay chung déng g6p vao su én dinh 
cha cdc cau tric tir II dén V cia cdc di vong, su déng gdp do thay. d6i theo day : 


furan < pirole < thiophen 
Chinh vi thé, nang luwong 6n dinh cia furan < pirole < thiophen : 
22 24 28 (kcal/mol) 
hay 92,4 .109,2 130,2 (kJ/mol) 
va do thom cia ching duce xép nhu sau : furan < pirole < thiophen. 


Tinh thom cua furan, pirole, thiophen biéu hién 6 cho ching tham gia phan tng 
thé electrophin rat dé, tuong duong véi phenol va anilin. Ben canh dé, furan va pirole con 
tham gia phan ting cong va khw. 
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t2HHHUAICO38 


git, 


La hop chat di vong nén furan, pirole, thiophen con thé hién mot sé tinh chat khac 
nhau nhu tinh axit — bazo, thay thé di t6, ... 


1. Phan tng thé electrophin, S_ 


Furan, pirole va thiophen nhay cam véi cdc t4c nhan electrophin hon benzen, vi mat 
dé electron trén cdc nguyén tit cacbon cla cdc di vong nay 1én hon trén cac nguyen tir 
cacbon cia vong benzen. Kha nang thé electrophin giam dan tw furan dén pirole r6i thiophen. 
Thi du, khi nitro hod cdc hop chat di vdng trén bang axetyl nitrat (CH;COONO, ~ mot 
anhidrit hén tap) phai tién hanh 6 nhiét dé khac nhau tir thap dén cao. Tuong tu nhu vay 
véi phan tg sunfo hod bing piridin sunfotrioxit (xem cdc so dé phan tmg XIV.1, XIV.2 
va XIV.5). | 


Phan ting thé electrophin vao furan, pirole, thiophen uu tén o vi tri s6 2 (a), co ché 
phan ting tuong tu co ché thé vao vong benzen : 


E 
Orie = oa (O)- n+ 
Z ZH Z | 
phitc o 


Giai thich hudng uu tién thé theo thuyét céng huong nhu sau : 


Et tan céng vao vj tri sd 2 1 Has f _> 
a (1) ay 


(TIT) 
E* tin cong vao vi tri s63 Ho 
= i 
- : £ 


Su tén cong vao vi tri sé 2 cho hai cong thtic gidi han II va Ill tuong ty nhu hai 






cong thitc gidi han IV va V cla su tén cong vao vi tri sé 3, ngoai ra con thém céng thuc 
gidi han I rat én dinh. Céc cong thife gidi han I, IL, IIf biéu dién su giai toa dién tich 
rong rai hon khi E* t4n céng vao vi tri s6 2 so véi vao vi tri s6 3. 

Sau day 1a cdc so d6 phan tng XIV.1, XIV.2 va XIV.3 biéu dién mot so phan tmg 
thé electrophin tiéu biéu cla furan, pirole va thiophen. 


9] 


F 
tee 


So dé XIV.1. Mot s6 phan ting thé electrophin cia furan. 


1) CH,CO,NO,(CH,CO),0,-10°C 


2) Piridin ee 
| ni 
-CH,COOH l no, a aaa 


é \. SO,H (Axit 2-furylsunfonic) 





SOv/piridin 





: fi 
— HCl ieee [2tA Clophenylazo)furan] 


( \. COCH, (2-Axetylfuran) 
LON af , (Porayap 
HgCl,/CH,;COONa 


| 2-Furyl thuy ngan clorua 
Hic neds (2-Puryl thuy ng ) 


—Hg CH,COocl 
| let Cs cocn, 


* Thuc chat day la phan img céng - tach: 


(CH,CO),0,-10°C H = Piridin | 


CH,COO NO, 







(CH;CO),0/BF; 
~ CH,COOH 





furan 






1) HCN/HCI 
2) HO 


— NH, 
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So dé XIV.2. Mot s6 phan ting thé electrophin cua pirole 


CH,COONO,/(CH,CO),0, 5°C 
— CH,COOH | l sno, 


| 
H 


(2-Nitropirole} 


Pas 
| 


H 
Axit pirole-2-ylsunfonic 


O.N ~< Nicl 
HCI © OANeNCALNO, 


SO,, 90°C 


H 
2-(4-Nitrophenylazo)pirole 


b scuo 


CHCl, 3KOH 
— 3KCl, — 2H,0 


H 
2-Fomylpirole 


CM cHo 


1.HCN, HC! ; 2.H,0 
~ HCl, — NH; 


H 
2-Fomylpirole 


€ \ -CHs 


(CH,CO}),0, 250°C 


- CH,COOH 
| 
H O 
2-Axetylpirole 
Br Br 
4Br,, C,H,OH 
~— 4HBr Br Br 
| 
_H 
2,3,4,5-Tetrabrompirole 
I I 
AL, KI 
—4HI i . I 
H 


2,3,4,5-Tetraiotpirole 
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Sg dé XIV.3. Mot s6 phan tg thé electrophin cua thiophen 











H,SO,, 95% C\. 
—_—_—_—-_}> 
a H,0 9 SO,H 
Axit 2-thienylsunfonic 
CH;CO,NO,/(CH;CO),0, 10°C C\. 
— CH,COOH “7 “NO, 


2-Nitrothiophen 


2BryfCcH, LY. 
~ 2HBr Br “sg “Br 


2,5-Dibromthiophen 


_HI * I 
Ce: [aici 


thiophen 





2-Lotthiophen 


QO | 
il 
oe” ~CC.H,CO,H 
Axit 2-(2-thienocacbonyl)benzoic 


= H.O S$ CH,C! 
Thenyl clorua 






| Trong cdc phan tmg thé electrophin tren, dang chu y ia phan img nitro hod va sunfo 
hod khong ding cdc tac nhan thong thudng nhu vdi benzen (HNO; dam dac va 
H,SO,.SO3) vi d6 axit cao cla méi trudng sé pha vo hé thong lién hop vong thom va_ 
nhua hod chiing, dac biét 6 furan va pirole (xem phan tinh axit - bazd). 
9. Phan ting thé nucleophin, Sy va phan ting thé giéc, Sp 
a) Phdn ing thé nucleophin, Sy 


Céc din xuat halogen cha furan cé nhém thé hit electron manh, nhu -NO,, 
_COOH, -COOR cé thé tham gia phan img thé nucleophin. Thi du : 


Br L COOCH, + CH,ONa EOE". cH,0 L COOCH, + NaBr (42%) 


2-Brom-5-(metylcacbox ylat)furan 2-Metoxi-5-(metylcacboxilato)furan 
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rn 
fat 


C4c din xuat halogen cla thiophen khéng cé nhém thé hit electron van cé thé 
tham gia phan tmg thé nucleophin. Thi du : 


oo +Cu,(CN), Sa, NC o. CH, + Cu,BrCN (73%) 


2-Brom-5-metylthiophen 5-Metyl-2-xianothiophen 
b) Phan ting thé géc, Sp 


Phan tig thé gdc thuong xay ra 0 Vi tri a. Thi du : 


{ \, cKXO)-K,cr +Naon 217°, £ Oya +N, +NaCl+H,0 


p-Clophenyl diazoniclorua a-[p-Clopheny]]furan (29%) 
(\, ©)-n- COCH, —> CO a COCH, 
COOH. COOC;H; | 
N-(Etylcacboxylato)- | N-Axetyl-N-nitrozo- —-1-(Etylcacboxylato)- N-Nitrozoaxetamit 
-pirole -amilin -2-phenylpirole 
ld > * Owe NiCr, CH,COONa 22, O65) +N,1 + NaCl + CH,COOH 
2-Nitrophenyl diazoniclorua 2-(2-Nitrophenylthiophen 


3. Phan iting céng 


Furan, pirole va thiophen cé kha nang tham gia phan img céng khac nhau, nhung 
nhin chung déu dé hon benzen. C6 ba huéng céng vao cac hgp chat di vong thom nay 
la : cong vao lién két déi, cong md vong va cong déng vong kiéu Dinxo-Ando. 


a) Cong vao lién két déi 


Furan va pirole cé thé cong hidro trén xtic tac di thé (Ni chang han) tao ra cdc hop 
chat dij vong no tuong tng : 


[ + 2H Ni,50°C C ) 
O 


Tetrahidrofuran (THF) 
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| i \ + 2H Ni, 200-250°C r \ 
N 


N 
H H 
Pirolidin 
Phan ting cua thiophen véi hidro trén xtic tac di thé khéng thuc hién dugc vi 
thiophen ddu ddc xtic tac kim loai. Furan, pirole va thiophen ciing cé thé phan tng véi 
hidro méi sinh tao ra cic hep chat di ving khéng no tuong tng. Thi du: 


oul Now, + 2Nq lsh, mt ke + 2Nacl 
ON | N 


| | 
H H ; 
2,5-Dimetyl-A” -pirolin 
b) Cong mo vong 


Phan tng cong nude me vong dac trung cho furan : 


CH, Lf CH, + H,0 2 


Pirole khé céng md vong hon, nhung khi phan ting vdi hidroxylamin clohidrat thi 
bi chuyén hoa : 





OH OH 
Hexan-2,5-dion (90%) 


i \ CON s0k. ee ee ae + 
x + 2H2NOHHCI-NS co, a CH» -—CH) vd + NH4Cl+H (80%) 
ty NOH NOH 
Sucxindiandoxim 


Thiophen bén ving hon furan va pirole trong phan tng mo vong. Tuy nhién, khi 
dun s6i thiophen véi-hidro cé6 Ni-Ranay (Raney) lam xtc tac thi khong c6é phan ing 
hidro hod ma 14 phan ting hidro phan kém theo su desunfua hoa : 


[ \crrocgts Jo +4H, ic Ranay ete. t SO! 5 CH CHCH CH 7CH(OC2H5)2 +H2$7 
5 
2-(1,1-Diemtoximety]}thiophen 1 ,1-Dietoxipentan 
c) Phan ting cong dong vong 


Furan tham gia phan tng cong hop déng vong Dinxo-Ande (Diels-Alder) : do la 
kiéu cong 1,4 vao dien theo quy tac chéng chat cuc dai cdc lién két m (hay quy tac cong 
end6), thi di: 


96 


: Mt i 
O O 


it 
= a 


pe 
a . ete, 30°C : 
&> + [ ‘NH ____—___» 
See oa / g 
| C 
SS 


O 






Maleimit 10-Oxa-4-azatrixiclo[5.2. 1 0° '}deca-8-en-3,5-dion 


Pirole tham gia phan img v6i dienophin nhu trén rat khd khan, nhung pirole N-thé 
lai cho phan (mg tuong tu véi 1-brom-2-flobenzen (véi dehidrobenzen hay aryn). 


i 


Br 1 
a ° cai 
C x-cooccry) + O +Mg ee Z| 
| F 9 


11 
N-COOC(CH), 
+ MgBrF (35 - 41%) 


N-(tert-Butoxicacbony]pirole 1 1-tert-Butoxicacbonyl)-1 | -azatrixiclo- 
-[6.2.1 07 Jundeca-2(7),3,5,9-tetraen 


Thiophen khéng tham gia vao phan tng céng hop voi dienophin nhu tren. 
4. Tinh axit - bazo 
a) Tinh axit 


Furan va thiophen thé hién tinh axit rat yéu, chi cé thé tac dung vdi bazo cuc manh 
nhu hop chat co — kiém. Chang han, khi furan va thiophen phan img véi n-butyl litt cho 
ta 2-furyl liti va 2-thienyl lin : 


# _ _ THF, =-15°C jn Li¢n-CH 
onA~o +n~ C,H,Li CH 5 1+n—CyHy, 


5-Metyl-2-furyl liti 


cro 4 + n—-C,HoLli a cHol NM + n—-Cy4Hj9 


5-Metoxi-2-thienyl litt 


Pirole cé tinh axit r6 rét hon furan va ihiophen nhung van yéu. Pirole (K, = io ') 
IA axit manh hon nude (K, = 10°'*), NH; (K, = 10 >”) vA amin. Vi vay, pirole cé thé 
phan tmg véi KOH va hop chat co-magie : 
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Pirole- |-kali 


fy 
~CH, 
| MeBr 


Pirole-1-magie bromua 


6) Tinh baza 


“F 
ab 
a 


Tinh bazo cua furan va pirole (K;,, = 10 '*) rat yéu. Trong nudéc, chting tao ra cdc 


ion oni kém 6n dinh so vdi dang phan tt. 
O 0 OH” 
H 
Furan proton hoa 


(> +H,O <= f \ 
N*OH- 


| Zs 
H H H 


Pirole proton hoa (pK,, = 0,4) 
Khi tac dung vi axit v6 co manh, chiing sé bi polime hoa : 
fx 


og = ee 


O O 
+ 


HI \ Se 
H 


— Polifuran 


a pie Q- 1) Ol, BOO) as Sa . > Polipirole 
[ Hy 


H 


Thiophen khong cé tinh bazg. 


5. Phan ting chuyén hoa giifa cac di té theo Iurep (IOpses - Iurev) 


Phan tmg chuyén hoa giita cdc di t6 cla cc di vong thom 5 canh xay ra khi cé xtic 


fac Al,O, ) 300°C : 


98 


{aH LOO 


Gee 


OBO 


H,0 


. N 
H»S NH; 
we Wf, ie 


{ \ 
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V. GIGI THIEU MOT SO HOP CHAT THIEN NHIEN PHUC TAP CHUA VONG PIROLE 


1. Porphin 


Hemoglobin (héng céu cla mau) va 
clorophin (chat diép luc cla cay xanh) cé 
thanh phan co ban 1a porphin. Porphin la bé 
khung gém 4 vong pirole lién két voi nhau 
bai cdc cdu néi metin thanh vong 16 canh voi 
18 electron p cd cau tao phang va cé tinh thom. 


Porphin chita cdc nhém thé khdc nhau 
goi la porphirin. | 


a} Hemoglobin 


Hemoglobin 1a m6t protein phic tap 
thudc loai cromoprotein (protein mang mau}. 
Thanh phan ciia hemoglobin gom 4 heme 
(chiém 4% khéi lugng) va globin (chiém 
96% kh6i luong phan tir hemoglobin). Méi 
heme 1a mot phitc chat cia ion Fe** véi vong 
porphirin. Hemoglobin lam nhi¢m vu chuyén 
cho oxi tir phéi dén té bao va chuyén che khi 
thai (CO, chang han) tir té bao ve phdi dé 
thai ra ngoai nhd tao lién két phot tri cua cac 
khi nay véi ion Fe~* 


b) Clorophin 


T 
Jo \b > 
N WN 
H-C. HH CH 
N 
| 
H 
Porphin 
(He 
CH H, 
CH 
H,c- \% \7 >-CH=CH, 
— wv 


C 
HOOCCH,CH, | CH,CH,COOH 


Heme 


Clorophin 1a phttc cua mot foai porphirin vol 1on Mg”". H6 1a chat diép luc, dong 
vai tro quan trong trong qua trinh quang hoa cua cay xanh. 
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Clorophin cé céng thitc. cau tao thu gon nhuw sau : 





rer 00 


2. Corin va vitamin B,> 


Corin la di vong 15 canh hop boi 4 vong pirolin va pirolidin néi véi nhau béi 3 cdu 
metin (kém porphin | c4u metin), 14 thanh phan co ban cia vitamin B,5. 

Vitamin B,7 g6m hai phan co ban : phan phitc Co”? véi vong corin thé va phan 
bazo nucleotit. Trong phitc Co’* cdn cé nhém CN’, vi vay vitamin B,> con duoc goi tat 


la xranocoban amin. Vitamin B,> cé mau héng. 


H,N-CO-CH,-CH, CH,CH, CH,~CO-NH, 








--CH,-CH,-CO-NH, 


<«— Phiic Co** lién két ... 
CH, la lién két i 


NA “CH, 
HN-CO-CH,-CH, CH; CH,! CH,-CH,-CO-NH, 


9 ; 
Corin 0 0 


Vitamin B,, 
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Vitamin B,, cé trong gan, thit, sita déng vat va mét sé ndm, vi khuan, cé vai trod 


quan trong trong qua trinh trao d6i chat, dac biét 14 qua trinh sinh téng hop axit nucleic 


trong co thé ngudi va déng vat. 


Vitamin B,» dugc san xuat bang céch téng hgp hodc lén men. CAu tric phan tir cha 


vitamin By, c6 tinh dac thi lap thé. Hoat tinh sinh hoc cia vitamin B,» phu thuéc chat 


ché vao cau hinh cha phan tt. 


$4, HOP CHAT DI VONG THOM 5 CANH 1 DI TG NGUNG TY 


Di vong thom 5 canh 1 di t6 ngung tu bao g6m loai benzo va dibenzo di yong 


tuong ung. 


Pibenzofuran 


On: 


| I 
H 
Benzopirole (Indole) 


4 4 


6 4 
CL: 


8 9 1 
H 
Dibenzopirole 
(Cacbazole) 


Dibenzothiophen 


Quan trong 1a loai benzofuran, benzopirole va benzothiophen (benzo-ole). 


|. CAU TRUC PHAN TU 


Benzofuran, benzopirole va benzothiophen c6 cau tric rét giéng naphtalen : hé hai 


vong ngung tu phang, 10 ex (théa man nguyén tac Hucken) nén c6 céu tric cua hgp chat 


thom. Hinh phé tt ngoai cia indole va naphtalen rat giéng nhau. Diéu d6 phan Anh su 


gi6ng nhau vé cau triic electron cla chting (xem hinh XIV.3). 


Cac hgp chat di vong ngung tu benzo nay cé caéc cau tric céng hudong nhu sau: | 
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e ; : a 
(I) (II) (IIT) (IV) 
. _—— a 
Jao ok 2: 0,NHLS 
cs : 
(V) (VI) 
t 


10° 
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Hinh XIV 3 


Trong s6 d6, cau tric I va IL én dinh hon vi cdn cau truc nguyén ven cua vong 
benzen d6i vdi benzopirole va benzothiophen. Cdn déi voi benzofuran thi su d6éng gop 
cha cap electron p trén oxi vao cau trac cong hudng chung cua vong bi han ché boi d6 
am dién cua nguyen tir oxi ndi roi hon nito va luu huynh, nen mat dd electron & ving 
nguyén ti oxi tri hon, lam cho cau truc Ill én dinh hon. Diéu nay da ejai thich tinh 
nucleophin (hay tinh bi tan cong electrophin) cla benzopirole va benzothiophen uu tién 
& vi tri 3, con cha furan 6 vi tri 2. Riéng benzopirole con duge xem xét thém vé mat do 
electron 7 khdc nhau trén cac vi tri cla vong (theo tinh toan MO) nén dién tich khac 
nhau. Qua d6 ta thay mat do electron & vi tri 3 1a ndi troi hon, nén tinh bi tan cong 
electrophin néi tréi hon. 





0,037 NN 9379 
H 
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ll. TINH CHAT 


Benzofuran la chat long (t,=174°C), benzopirole IA chat rdn (tne = 53°C, 
t, = 235°C), benzothiophen IA chat ran nhung dé néng chay (ty, =32°C, t, =221°C). 


Ve mat hod hoc, benzofuran, benzopirole va benzothiophen cé kha nang phan ting 
thap hon cdc chat don di vong tuong dng. Phan ung tiéu biéu cla chung 1a phan ting thé 
electrophin, bén canh dé 14 phan img axit, con phan ung bazo hau nhu khéng cé. 


1. Phan ting thé electrophin, S,(Ar) 


Vé mat cau tric co ban, kha nang thé electrophin vao vi uri sé 2 cua benzofuran va 
vao Vi tri s6 3 cla benzopirole ciing nhu benzothiophen chiém uu thé. 


Vé mat co ché phan tng, su thé electrophin vao vi tri sé 2 cha benzofuran cho phic c 
6n dinh hon do cé su lién hop cia vong benzen : 


UT? © |OUE — Cre - Ote — Ore — Coe] 
Oo OH OH " H H OY 
aT} (IT) (¥) 


(IID) {I¥} 





Neguoc lai, su thé electrophin vio vi tri s6 3 cia benzopirole va thiophen cho phic o 
én dinh hon, khi su lién hop cua vong benzen bi can tré thi vai trd cla cap electron chua 
lién ket trén nguyén tu nito va luu huynh 1A quyét dinh vi dé 4m dién cua chiing yéu hon 
nguyén ttf oxi. | 





Phi di: _ ~~ ID 
a 
Cr +(CH,CO),0 2, ~ | +CH,COOH (40%) 
COCH 


3 
2-Axetylbenzofuran 


CHO. 
CW + (CH,),N-CHO —“"', [ TI +(CH;),NH (97%) 
N N = 


| | 
H 


H 
3-Fomylindole 


CH,C] 
| | +HCHO+HCI ——» | | +H,O (56%) 
S S 


3-Clometylbenzothiophen 
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Khi vi tri cé kha nang phan img cao nhat bi chiém béi cdc nhém thé day electron 
thi phan ting sé xay ra ¢ vi tri bén canh cua di vong. Thi du: 


CH,C! 
| || +CH,0+HC] —> | +H,O (70%) 
CH, QO CH, 


3-Clometyl-2-metyl- 
-benzofuran 


CH AICL/CS, 0°C C,H 
| |. iy 7% 4cH,coc ARS, £ TE L7* +H 
S 


| S COCH, 
2-Axetyl-3-etyIbenzothiophen 
Khi c6 nhém thé hit electron 6 phan di vong sé lam giam hoat tinh 6 nhan di vong 
va su thé electrophin sé xay ra 6 nhan benzen cha phan tu. Thi du : 


CHO CH,COOH CHO 
[ | J +HNO, ——>_ ff LJ +H,O (28%) 
N BITE 
H H 
3-Fomyl-6-nitroindole 

2. Tinh axit 

Tuong tu cdc hop chat don di vong, benzofuran va benzothiophen co thé tac dung 
v6i bazo manh nhu n-butyl liti cho san pham 2-benzofuryl liti tuong tmg : 


Cr +CH,[CH,},Li “21> 1; + CH,[CH,},CH, 
O O 
2-Benzofuryl Liti 
Cr + CH,[CH,],L1 —, | Li + CH,[CH,],CH, 


S 
2-Benzathienyl liti 


Benzopirole biéu hién tinh axit manh hon benzofuran va benzothiophen, cé thé tac 
dung voi kali hodc natri 6 nhiét dé cao, vdi KOH hoac NaOH, vor hop chat co-liti hoac 
co-magie thanh dan xuat N-kim loai tuong img, da sé —_ t6én tai dudi dang cau tao 
ion nhu mét mudi. Thi du: 


OD OL wy (CTI —O9 [Me 
N — -GHs 5 
ii 


MeBr 
Indole-1-yl magie 
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It. MOT SO HOP CHAT THIEN NHIEN CHUA DI VONG INDOLE 


1. Heteroauxin 


Heteroauxin cé tén khoa hoc 1a axit indol-3-ylaxetic, lA chat két tinh hinh 1a, tan 
trong cén, ete, axeton, néng chay ¢ 170°C. Heteroauxin 14 mét kich thich t6 thuc vat, cé 
trong hau hét cac thu vat bac cao. 


Cry CH,COOH 


nN 
H 
Heteroauxin 
2. Triptophan 
Triptophan la tén riéng cua axit — CH,-CH-COOH 
2-amino-3-(indol-3-yl)propanoic, la chat két NH 
2 
tinh hinh !a4, hinh thoi hay hinh luc gpiac, . N 
khone mau, néng chay & 289°C kém su Hi 
: Triptophan 


phan huy, tan trong nudéc néng. 
Triptophan Ja axit amin (c-amino axit) khong thé thay thé trong co thé ngudi va 
déng vat, can phai thu nhan no tir thifc an. 
3. Scatole 


Scatole c6 tén khoa hoc la 3-metylindole, la 


chat két tinh khong mau, néng chay & 95°C, soi & CLT os 


265°C, tan trong nuéc va cén, c6 mii thdi. Scatole cé N 
trong nhua than da, cay muc nat va xac déng vat thot H 
ria, phan déng vat do su phan huy cua triptophan ecatole 


trong protein. 


4. Serotonin 


Serotonin nay | enteamin, hay = HO CH,-CH,-NH, 
hidroxitriptamin. Mudi hidro clorua cla n6 Id tinh | | 
thé ng4m nudc, néng chay 6 167 - 168°C. Serotonin N 
ia homon than kinh va co bap, c6 trong vo nao va Serotonin 


thanh ruét. Serotonin cé vai tro quan trong trong hoat dong tam Ii va than kinh. Néu thay 
déi dang ké néng d6 cla no trong vé nao thi sé gay ra su r6i loan tam than. 


4H A ] 05 


ont t 


95. HOP CHAT DI VONG THOM 5 CANH 
CHIA 2 HAY NHIEU DITO (CAC AZOLE) 


Azole la tén eoi chung cia cdc di vong thom 5 canh chua hai hay nhiéu (ba, b6n) 
di t6, trong’ dé cé it nhat 14 mot di t6 nito. Tén goi (kem cach danh s6) cla chung nhu sau : 


— Cac 1,3-azole : 


4 N? 4 NG 4 N? 
OS, OO. OO. 
a a 
H 
Oxazole Imidazole Thiazole 
— Cac 1,2-azole : 
4 3 4 3 4 3 
sil 2 sf \ si AN 2 
ee 
H 
Isoxazole Pirazole [sothiazole 


~ CAc azole chita ba, bén di té : 


e = | 4 4 3 4 3 4 3 

\ 1 \ i 1 \ 
sl \ 5 We st > 5 ? 5 2 
Ni Ay » . Ay! 
H | H H 
1,2,3-Triazole 1.2.4-Triazole 1,3,4-Oxadiazole _1,3,4-Thiadiazole Tetrazole 


Sau day chiing ta chi xét 1,3- va 1,2-azole. 


1. CAU TRUC PHAN TU CUA 1,3- VA 1,2-AZOLE 


Nhin chung, cdc azole déu bén ving hon nhung kha nang phan ting lai kém hon 
cdc di vong tuwong ting cd mét di to. Diéu d6 ching td rang céu tric ctia cdc azole gan 
ging véi cdu tric cla cdc ole (di vong thom 5.canh 1 di t6) tuong img nhung them mot 
di t6 nito c6 dé 4m dién cao hon cacbon da lam vong azole bén ving hon dong thor hoat 


tinh cha ching bi giam di. 
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a ce, 


Theo thuyét obitan phan tit, cdc vong azole nay déu cé cdu tao phang, cdc nguyén 
tu cacbon va di tir déu o trang thai lai hoa sp’. Trong vong cé 6en do méi nguyén tr 
cacbon va di t6 nito tht 2 déng gdp | ex, con di t6 thir 1 dong gop 2 en, thoa man cau 

tao cul hep chat thom (nhu hinh XIV 4a va XIV.4b). Di t6 nito thir hai con cap electron 
n trén obitan sp” khéng lién két. 





(a) (b) 


Hinh XIV.4, Cau tnic obitan cua pirazole (a) va imidiazole (b) 


Theo thuyét céng hudéng, cau tric cla cdc azole duge xem nhu su cong hucng cua 
cac cau tric gidi han. 


Thi du vdi 1,3-azole. 
N _N -N +k N- 
OS - Oe OOO 


(1) Tl) aI) (IV) (V) 
“4 :0QO,NH,S 


Cac cau tric 0, UI va IV cho thay kha nang phan tmg o cac vi tri 3, 4 va 5 tuong 
img, cau tric V cho thay tinh chat bazo cua cdc vong azole. 


Theo tinh toan, su phan bo mat dé electron-trong mét vai phan tu 1,3-azole 


nhu sau : 
0,068 N -0,287 9,103 N ~0.328 
-~O.047 D +0,094 ~0.070 D 40,023 
N S 
} 40,298 +0478 


Nhu vay, kha nang phan tng 6 cac vi tri 3, 4, 5 1a £6 nét. 
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Il. TINH CHAT VAT Li CUA 1,3- VA 1,2-AZOLE 
Cac O- va S-azole la chdt long, cdc N-azole la chat ran. Cac N-azole cé nhiét dé 


s6i cao bat thucng so véi cdc azole tuong tng khac (xem bang XIV-5). 


Bang XIV-5, Nhiét dé sdi va nhiét dé néng chay cua cdc azole 


recep t= | td 


Sé di imidazole va pirazole cé trang thai ran & nhiét dé thudng va cé nhiét d6 si 
cao bat thuong so véi cdc azole khac vi imidazole t6n tai o dang tap hop muOane 20 don 
phan tu, con pirazole ton tai 6 dang dime nh@ lién két hidro : 


Cg a as 
— yy NH ey Nt PNaH NE ans 


ae 










Ill. TINH CHAT HOA HOC CUA 1,3- VA 1,2-AZOLE 


1. Phan ung thé electrophin (S,) 


Cac azole déu cé hoat tinh vdi cdc tac nhan electrophin nhung kém hon cdc hop 
chat di vong thom 5 canh | di té tuong tg mét chit vi cé thém di {6 nito 4m dién hut 
electron. 


Hoat tinh cua timg day azole thay d6i theo thi tu sau : 

Vai 1.3-azole : Imidazole > Isothiazole > Isoxazole 

V61 1,2-azole : Pirazole > Isothiazole > Isoxazole 

a) Phan ting thé electrophin v0 i ,2-azole xay ra wu tién o vi tri sé 4. 


Thi du: 


: CICH 
y ZnCl, HoSO,, ligroin s6i : a 
ue + HCHO + HC] —————————— XN + H,O (57%) 
| | 
C,H, ) CH: 
1-Phenylpirazole | 4-Clomety!-1-phenylpirazole 
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qh 
ao 1} 


m rk 


7 0, 
“o %4 
eee 


O; 
H»SO,4 4, 115°C, 19gi¢ 
/ oN +HNO,, ——*# 7 ( oN +H,O (97%) 


4-Nitroisothiazole 


| ON 
if A} + HN QO H»SO0, de 60-80°C 2 j ¥ +H O 
CH, oN =< CH; ON 2 
5-Metylisoxazole : 4-Nitro-5-metylisoxazole 


Trong truéng hop cé nhém thé phenyl 6 vi tri s6 3 hode 5, su thé electrophin cé thé 
xay ra & vong azole hay vong benzen tuy thudc vao do axit cua méi truong. Thi du: 


HNO34/H2504,. C] if \ é ae 
N” 


-- H,0 
! 
H 


§-Clo-3-(4-nitrophenyDpirazole 








5-Clo-3-phenylpirazole 
Br,fCH,COOH 
~ HBr Cr “N 


4-Brom-5-clo-3-phenylpirazole 


[Xs HNO.W/H,SOxa [X NO, 
om ~ H,0 O” 
3-Phenylisoxazole 3-(4-Nitropheny] isoxazole 


b) Cac phan ting thé electrophin vao I ,3-azole rdt khae nhau vé kha ndng phan ting 
ciing nhu hong thé 


Thi du : phan ung brom hod imidazole x4y ra khong can xtic tac cho ta 4(5)- 


bromimidazole : 
Br. 5 
CX ca, ES = ls 
y= Be Ne 
H 


4(5)-Bromimidazole 
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Ta phai danh sé kép 4(5) vi san pham tao ra c6 cin bang proton rat nhanh 
0° lin/giay) gitta hai nito va kh6éng duge coi [4 hai san pham khéc nhau. 


Muén brom hoa thiazole phai cé xtic tac va thudng duoc san phém thé o vi tri sé 5, 
cdn brom hod oxazole rat khé xy ra. 


Phan ting clo hoa va sunfo hoa thiazole cfing déu xay ra oO vi tri s6 5. Thi du : 


| _—N 
(\wit,+0, — obo Nit HCI 


2-Aminothiazole 2-Amino-5-clothiazole 


Ciing nhv pirazole, cdc 1,3-azole khi cé chita nhém phenyl thi phan tmg nitro hoa 
thuong vao vong benzen. 


Cac azole con tham gia phan tmg thé nucleophin (Sx) va thé géc (Sp) nita. 


2. Tinh chat axit - bazc 
a) Cdéc azole déu cé tinh bazo yéu, cc pK, cla axit lién hop cua ching déu nho, 


trit cha imidazole (xem bang XIV-6). 


Bang XIV-6. pK, cla cdc axit lién hgp cua cdc azole 


cel [oe as Tos 


Vi vay, chi c6 imidazole cé thé tao mudi két tinh bén ving véi nhiéu axit khac 
nhau con cac azole khac cé thé tao mudi khéng bén véi axit manh. So di imidazole co 
tinh bazo khdc han cdc azole khac vi cation imidazoli cd tinh d6i xing cao va tinh 6n 
dinh céng hudng : 









H 
ra 
S 
H 


+ 


IO & 


n 
H 










b) Tinh axit cia imidazole va pirazole lon hon pirole mét chut, do anh hudng hut 
_ electron cia di t6 nito thir hai & trong vong. Vi vay, proton axit (N-H) dé duge thay thé 
bang ion kim loai tao ra mudi. 
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Tinh axit cua cdc azole con biéu hién & phan ting vdi kim loai. Khi téc dung voi 
hop chat co-liti, cAc 1,2-azole cho hgp chat 5-liti, con cac 1,3-azole cho hep chat 2-liti ; 


g/N a = 2-GHio oN —(CH;)2NH OCHS” mw le) 








5-Liti isothiazole 5-Fomylisothiazole 
CH, N oieee all CH, 
| c\ a ' war T ‘coo- _CH, 
4-Metylthiazole 2-Liti-4-metylthiazole 2-(1-Hidroxiety!)-4- 


metylthiazole 


-Riéng vong isoxazole rat kém bén véi cdc tac nhan nucleophin nén khéng c6 cac 
phan tng trén. 


1V. GIGI THIEU MOT SO DAN XUAT CUA CAC AZOLE DUNG LAM THUOC 


1. Pilocacpin !a ankaloit chinh cia cay 14 mao quan (jaborandi) dang lam thudc 
chita bénh glaucom (thién dau théng) ttc bénh tang nhan ap. 


OO CH, 


Pilocacpin chita vong imidazole 


2. Piramidon chia vong pirazole 14 chat téng hgp ding lam thudc giam s6t : 


(C oT CH, 
“N 


ON *CH, 
CoHs 
Piramidon 
3. Vitamin B, chia vong thiazole va pirimidin. Vitamin B, co nhiéu trong cam, 
trig, men vA mot so loai thuc vat, dé chong bénh phi né. 
CH) Cr 


+ 


ied he ee 
." NH, A CH,-CH,OM Vitamin By 
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1 
oes : 
au ~ ra : 


4. Penixilin chita vong thiazole ngumng tu, cd trong mét s6 loai ndm mdc. Cé 6 loai 
penixilin khdc nhau ¢ géc R. Penixilin 14 loai khang sinh chéng viém nhiém rat hiéu qua. 


CH, . 
NHCOR 
CH; 
~ O 
HOOC 

Pentxilin 

5. Sunfathiazole chia vong thiazole thuéc ho sunfamit, 14 loai khang sinh chéng 
nhiém tring thong dung. 


N : 
| JENH-SO, NH, 


Sunfathiazole 


6. Sunfaisothiazole chita vong isothiazole thudc ho anangin-sunfamit c6 tac dung 
chéng nhiém tring lau dai. 


CH 
Me L NH-SO,-{())-NH, 
Sunfaisothiazole 


7. Xiclosexin chita véng isoxazole c6é trong streptomyces orchidsceus, cO tac 
dung chéng vi tring lao. 


NT TE 


O O 


Xicloserm 


s6. HOP CHAT DI VONG THOM 6 CANH CHUA 1 D110 : PIRIDIN 


Trong ba loai di vong khong no chita nito, oxi va luu hu¥nh chi cé di-vong chita 
nito c6 thé c6 cau tao cla hop chat thom. Piridin 14 di véng thom 6 canh chua mé6t di 


t6 nito : 
4 Y 
53 ps 
eh | 7] hay O} 
N 


1 
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Pinidin va nhicu dan xuat cia n6é cé trong nhua than dé (~ 0,1%), trong thanh phan 
phan tu cua nhiéu hop chat thién nhién, nhat la trong ankaloit. 


Pirtdin duoc Andecson (Anderson) tim ra nam 1849, nhung méi 20 nim sau cau 
tao cua né méi duce lam sang té. 


|. PHUONG PHAP TONG HOP 
1. Tring hop dong véng axetilen véi hidro Xianua 
2CH=CH + HCN +, eo 
Phuong phap nay chi cé ¥ nghia li thuyét. : 


2. Ngung tu dong vong cilia cac hgp chat 1,5-dicacbonyl khéng no 
VGi amoniac 


CH 
oy te 

7 
SO i 


C6 thé thay hop chat 1,5-dicacbonyl khéng no bang hop chat cacbonyl khong no : 


2CH2 =CH-CHO +NH, ae Om + 2H50 
N 
3. Phucgng phap Hanso (Hantzsch) 


Day la phuong phdp dua trén phan ung ngung tu cua etvl axetoaxetat vai andehit 
va arnoniac thanh hop chat 1 ,4-dihidropiridin, sau d6 thom hoa bing phan img oxi hod 


boi HNO, : 
CH, 
CH;COOCH, | CH, CH,COOC,H; = —- {Xr 7° eras 
++ — > : _ 
CH,-CO — CHO OC-CH, CH, 'N’ CH; 
NH . 
: Hop chat 1,4-dihidroxipiridin 
CH; L)KOH/C)H,OH GH; 
C,H,OOC~“™ .COOC,H, 2)CaO, t" oN 
Se 
CHS Sy CH; -2C7H,0H,-200,  oHyS SCH, 


3,5-Bis-(etylcacboxylato)-2,4,6-trimetylpiridin 


“RAHA SLA 


2,4,6-Trimetylpiridin 


ae 
ao 


I. TINH CHAT VAT Li 


Piridin 1& chat long, khong mau, c6 mii dac trung va kho chiu, rat doc, c6 thé 
tron Jan vGi nudc, tan trong nhiéu dung mdi hitu co, t, = HS + ti. == 42 C2 
np! = |,5092 .D=0,9826. 

Phé UV cilia piridin cho cdc cuc dai : 195 nm/6000 img voi sy chuyén mute 7 ~ 1 

. 
va 251 nm/1770 tmg véi su chuyén mitcn—77 . 

Pho IR cua piridin cho cdc van phé Vey ~ 3020 cm, Vouc¥a Voen 7 1590, 
1572, 1482, 1439 cm -. 

Phé MS ciia piridin c6 cdc ion manh : CsHsN* + 79, CgHg : 52 (M - 27). 

Phé NMR cila piridin ¢6 cdc d6 chuyén dich hoa hoc sau (ppm) : 


al 35,1 
oT oo  123,6 
NN | $4 NN | 149.8 
Gi phé'H-NMR — Gphé '*C-NMR 


ll. CAU TROC PHAN TU 


Piridin c6 cau triic rat gidng benzen, trong dé nguyén tu N thay thé cho mét nhom 
CH. Do dai cdc lién két C-C trong phan tu piridin bang nhau va bang 1,394A, 1a trung 
gian giita dé dai fién két don C-C (1,54A) va lién két doi C=C (L.34A). Hat lién két C-N 
cé dé dai bang nhau va bang 1.37A vi 12 trung gian gifta lién két don C-N (147A) va 
lian két doi C=N (1,28A). Nguyén tir N 6 trang thai lai hoa sp tham gia vao hai lién két 
o voi hai nguyén tt C bén canh, con cap electron p, tham gia vao hé lién hop thom cua 
vong. Ngoai ra, cap electron sp’ con lai ctla nguyén ti’ N co obitan chay ra ngoai vong 
va truc cua né hoi léch di so vol mat 


phang cua vong. 


Nhu vay, vong piridin cé cau trac 
phang voi 6en, thoa man c6ng thuc 
Hucken, thoa man diéu kién cua hop 
chat thom. 


Tuy nhién, phan tu piridin khong 
phai 1A vong luc gidc déu nhu benzen, 





nghia la cau tric khong doi xting nhieu 
chiéu (xem hinh XIV.5). Hinh XIV.5. Cau tnic obitan cua piridin 


ii4 


ISHEP AUCOIB 


-— + 
OG 


' ex 
. 


Nang luong cong huong cua pirtdin Ja 32,15 kcal/mol (134,4 kJ/mol), gan véi 
nang lugng cong hirong cua vong benzen (36 kcal/mol). 


Tink 6n dinh cua piridin duoc biéu hién 6 dang mot day cdc cau tric cong huéneg 
(216i han) sau : 


as ca a ; Sy 
(O-O-O-U+-0. 

N N "ON. N_ N_ 

(1) (11) (HT) (TV) (V) 

Dién tich 4m trén nguyén tu N o ba cong thie gidi han I, IV, V nén piridin cd 
momen tyéng cue lén (2,26D). Dieu nay cing voi kha nang tao lién két hidro da giai 
thich kha nang tron {An véi nuéc cua piridin. Neuyén ti N trong piridin thé hién tinh hut 
em cua vong vé phia minh nhé trang thai lai hoa sp’, lam cho nhan piridin bi thieu 
electron 7, nhat 1A cdc vi uit 2, 4 va 6, do dé cac vi tri nay mang dién tich duong, con cac 
vi tri 3 va 5 mang dién tich hoi am. 


IV. TINH CHAT HOA HOC 


Phan tu piridin cé nang luvong 6n dinh hod cao va su phan b6é mat d6 electron 
nghéo ¢ cde vi tri khéec nhau cho thay : piridin la hep chat thom bén vitng, cé tinh bazo, 
cé phan ting thé electrophin rat khé khan va phan tng thé nucleophin hoj khé khan. 


0,96 +0),05 
@ 1.01 C) —0,0404 
= OaA9 +0).077 
N N 
0.805 
Su phan bé electron trong phiin tu piridin Su phan bé dién tich trong phan ti piridin 


1. Tinh bazo 
aj Tac dung vot cdc axil protonic 
Piridin c6é thé tao muéi két tinh bén ving véi da s6 cdc axit protonic. Thi du: 


— = 
Se + HBr = (3 

i: 

H 


N 


Piridint bromua 


His 


Do dé, piridin thudng duoc ding lam dung méi cé tinh bazo dé trung hoa cdc axit 
tao ra trong phan tmg hoac dé 6n dinh cdc anion kém bén nhu BFy , BC]... 


Piridin cé tinh bazo vi con cap electron n trén di t6 N, nhung 14 bazo yéu vi thanh 
phan s cao cua cap electron n nay. D6 bazo cua piridin (K, = 2,3.10 ”, pK, = 5,2) 
nhé hon cila amin, amoniac (K, = 4.10 > pK, ~ 9) va l6n hon cila pirole (K, =2,5.10 
pk. = -4,4}. : 


Dé bazo cua piridin thay déi khi cé cdc nhém thé 6 trong vong. Noi chung, cac 
nhém thé hut electron lam giam d6 bazo va nhém day electron 1am tang dO bazo. Thi du : 


pK, cia 2-clopiridin la 0,7 ; 
pk, cua 2-metylpiridin la 5,97. 
b) Tac dung voi cac tac ahan electrophin khac 


Piridin cé thé tac dung dé dang véi nhiéu tac nhan electrophin cho muéi piridin do 
cé cap electron n trén nguyén tu N. Phi du: 


NBE,“/ete, 20° c~ 
O.NBE,/ete, 20°C | ZSn*-x0,) BF, 


N-Nitropiridini bo tetraflorua 







O 
$0,/CH2Cl,, 20° Vian 
CH Cla, 20°C Z\w-&o (90%) 


Pirictini-N-sunfonat hay piridin sunfotrioxit 


CeH;COCVetxang,- 20°C | (\x*-COC Hs Cl” (Hiéu suat cao) 


N-Benzoylpinidini clorua 


K NtcHy r 
N-Metylpiridini 1odua 


Cac hop chat piridini cé kha nang phan ting cao, thuong dtng lam tac nhan cho 
cdc phan tng tiép theo. Thi dit: 
CH, 


CH, , 
CH;CN, 20°C 
BF, K _Sw-no,| + ¢» — ¢ \-No,+ 4 x “| BF, (higu suat cao) 


2-Metyl-N-nitropiridini bo tetraflorua Nitrobenzen 2-Metylpiridim bo tetraflorua 
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2. Phan tng thé electrophin (S;) 


Phan ung thé electrophin trén cdc npuyén ti C cia vong piridin khé khan hon nhiéu 
so VOL benzen va tuong tu nhu véi nitrobenzen. Dé 1a do hai nguyén nhan sau : 


- Do su thiéu hut ex trong nhan piridin (ch yéu 6 cdc nguyén tu C) nhu d@ phan 
lich 6 phan cau tao. 


- Do piridin khi phan tng khong ¢ dang tu do ma da bi tac dung cua cdc taéc nhén 
electrophin (H", NO, , 9O3...) thanh dang piridini ma hoat tinh cla né véi cdc tac nhan 
thé electrophin da giam di 10'* = 10!* ln so véi benzen. 

Chinh vi vay, cdc phan tng nitro hod, sunfo hod, halogen hoa piridin chi thuc hién 
duoc vol hiéu suat thap trong cdc diéu kién khdc nghiét vio v1 tri s6 3 ; céc phan ime 
Priden-Crap khong xay ra, riéng phan (mg thuy ngn hod thuan loi hon vi qua giai doan 
tao mudi piridini réi chuyén vi. Thi du : 


NO, 
HNO ,/HSO,,, SPC a (6%) 


3-Nitropiridin 










50,3H 

as (hiéu suat rat thap, néu cé xtc tac 
= la mudi Hg** cé thé dat 70%) 

Axit piridin-3-sunfinic 


HaSOag. 320°C 
~H,0 







Br 


Bry, 300°C 4 : 
T “ “N — (39%, néu c6 mat oleum 66% c6 thé dat 85%) 








3-Brompiridin 











HgOCOCH, 
Hz(CH;COO}),, 20°C ¢* . : -130°C ye’ 
___N*"-HgOCOCH,}CH,COO —CH,COOH ° ON (50%) 
N-(Axetato thity ngan)- | N-(Axetato thay ngan)- 
~piridini axetat -pindin 


Hoat tinh cua piridin va su dinh huéng tac nhan electrophin vao vi tri s6 3 (hodc 5) 
la do trong cau tric céng hudng, cdc vi tri 2, 4, 6 bi duong hod va do tinh bén cua trang 
thai chuyén tiép quyét dinh : 


i|7 


gt 


“(EO Oe 
a 
@ (11) ity 


= ae : 


(IT) (IIT) 
Vao Cy Oo — 0 | 
) i Ct") 


Trong cdc céu tric gidi han trén, cau tric II cua su tan cong vao C, va cau truc 
cla su tan cong vao C, dac biét khong bén vi cau tao bat tu cua nguyén tu N am dién bi v1 
pham va su dinh vi dién tich duong trén nguyén tu N am dién lam tang ndi nang cua trang 
thai chuyén tiép so vdi trang thdi chuyén tiép cua su tan céng electrophin vao vi tri 3. 


Khi trong vong cé nhém thé loai mét 6 vi tri 2, 4, 6 thi phan Ung thé electrophin dé 
dang hon vao vi tri s6 3 (hoac 5). Néu nhém thé loai mét manh chiém vi tri s6 3 (hoac 5) 
thi sé dinh huéng téc nhan electrophin vao vi tri s6 2. Thi du: 


Oca +HNO,d Sat ©, Cin +H 0 (70-75%) 
N N 


3. Phan itng thé nucleophin (Sy) 


a) Phan tmg thé nucleophin rdi ddc trung cho tinh chdt cia piridin. Phan img thé 
dién hinh cho su thé nucleophin vao vi tri s6 2 cia piridin 1a c4c phan ttng amin hoa theo 
Chichibabin, aryl hod theo Ziclo (Ziegler) va ankyl hoa : 


NaNH,/C,Hs(CHy), 100°C a _ 0 Ci 
= H; ah | - NaOH NH, 
NHN 







a 2-(Natri gina tie eee 
| 
6 
2-Pheny! piridin 


n—CyHyLi 
—-LiH 


i 
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eg 


Dé giai thich kha nang thé cing nhu huéng thé nucleophin vao vi tri s6 2 (ddéi khi 
vao vi tri s6 4), ngudi ta cin cit vao cau tric cong hudng cua piridin va tinh 6n dinh cua 


trang thai chuyén tiép : 
A — Ce Cle 


Vio vi tri 2 (hodc 4) 














N Nu Nu 
dp (IID) 
Vuo vi tri 3 eM oA “WH 
ox Se Iox a on 
N N 
(I) (IP) CHD) 


Fat ca cac cau tric trén déu kha 6n dinh vi tinh 4m dién cao cia nguyén tir N, 
trong do cau trac | dac biét 6n dinh vi su tich dién 4m trén nguyén tu 4m dién N da giai 
thich huong thé vao vi tri 2 cia piridin. Su thé vao vi tri sé 4 chi xay ra khi tac nhan 
nucleophin cé tinh 6n dinh cao. Thi du: 


Bone CH3—C.Hs 
a “Ami 
@ + CgHeCHoLi ete,cé mat O, Z ‘LB 
N I} 


™~ 


N 
4-Benzyl] ptridin 
b) Phan ting thé halogen hay nhém nitro trong vong piridin 
Halogen va nhém nitro o vi tf 2 hoac 4 trong ving piridin dé duoc thay thé boi 
cac tac nhan nucleophin. Cac 4-halogen hoat déng hon 2-halogen nén cdn c6 thé ur dime 
hod. Cac 3-halogen rat bén ving, khé thay thé, khi can phai thay thé ngudi ta phai cho 


thém xtc tac: 
+ CH;ONa/CH,OH, ° OL 
~ NaCl > 


N OCH, 





e 2-Metoxipiridin 
Cl 
2-Clopiridin +KOHLOC 7 _. ff J. 
~KCl SoH = NSO 
2-Hidroxipiridin H 
o-Piridon 
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“ft 
atte 


C.HsNHp, 1° 
Sa NC NCH, 


4-(Phenylamino}pindin 


a ‘nef \nor 


4-Clo-N-(4-piridy])piridini clorua 


HAO, 60 
n._\-No, ene N_\-OH = HNC Oo 


nN’ * 


——wra 





20°C, 3 ngay 





4-Clopiridin 


4-Nitropiridin 4-Hidroxipiridin y-Piridon 
Br . ae 
r r 
a | 160°C en i 
= + 2NH, ———> |, + NH,Br (65%) 


3,4-Pibrompinidin 4-Amino-3-brompiridin 


NH, 


B 
em oor CuSOs, 140°C, 18atm, 18 giv F 
~ | + NH, a + HBr (88%) 


Tat ca cac phan tng trén déu 1a cdc phan tmg S,y2 hay cdn goi 1a phan ting cong — 
tach, cOng tac nhan nucleophin, tich mét anion. Néu thay thé halogen trong 3- hay 
4-halogenpiridin bing c4ch cho tuong téc véi téc nhan nucleophin manh thi co ché sé 
chay theo kicu tach - cong 6 vi tri 3 va 4 qua 3,4-dehidropiridin (tuong ty dehidrobenzen). 
Thi du: 


Cy 










N a 
KNH./NH; long | SS ¥... NH 
Cl ~ HCl a 
= A (45%) (25%) 
ie 
3- va 4-Clopiridin 3,4-Dehidropiridin 4-Aminopiridin = 3-Aminopiridin 


Chu y 1a trong diéu kién nay khéng tao ra 2,3-dehidropiridin tir 3- cling nhu tw 
2-halogenpiridin. 


Trong mét sé diéu kién nhat dinh khac, piridin con c6 thé bi thé theo co ché gOc (Sp). 
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Ce 


a0 
cha 


4. Phan éng oxi hoa va khit 
a) Phan ting oxihod 


Piridin bén véi chat oxi hod. Thi du, dung dich KMnO, trong ong han kin & 100°C 
c6é thé oxi hod piridin chi vdi t6c d6 cham thanh c4c san phaém pha v6 vong phitc tap. 
Néu chat oxi hoa 14 peroxit, piridin bi chuyén hod thanh N-oxit nhu mot amin bac ba : 


¢ ‘no Oo o€ Sno o"| 


Piridin N-oxit 


, _1:02/CH,COOH, 65°C 
i 
_ —H0 





Piridin N-oxit 14 chat hoat d6ng, dé thé electrophin hon piridin va dugc dung lam 
chat trung gian trong viéc téng hop mot sé din xuat cla piridin. Thi du, nitro hoa piridin 
¢ diéu kién nhiét d6 rdt cao duoc 3-nitropiridin (xem phan tmg thé electrophin) con nitro 
hod piridin N-oxit & diéu kién nhiét dé thép hon duoc 4-nitropiridin N-oxit réi loai dé 
dang oxi bing PCi, : 


i’ HNO 3./H 8044, 90°C -< * PC! i i < \ 
Cc NSO ao ae O.NX NO pod,” ON N 
4-Nitropiridin N-oxit (90%) 4-Nitropiridin 


Phan ting oxi hod cdc ankytpiridin chi xay ra G mach nhdnh giéng nhu cac 
ankylbenzen tuy theo chat oxi hod va nhiét dé thu duoc cdc san phdm oxi hod khac 


nhau. Thi du: 
| Ccoo- 
KMnO Go. al 
“ igi (57%) 
CH, N 


6-Metylpiridin-3-cacboxylat 


fo~ Gls 
Ky (76%) 
HOOC 


Axit 5-etylpiridin-2-cacboxylic 


CT et Coe 







ios 
“NI 


CH; 


5-Etyl-2-metylpiridin 


5e07/H280,, 300°C 


HOOC 
Axit piridin- | Axit piridin- 
-2,5-dicacboxylic -3-cachoxylic 
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b) Phan ime kh 


Piridin dé bi khi hoan toan hay khong hoan toan tu} thuéc vao chat khu va diéu 
kién phan ting : _ 





H,/Pt, CH;COOH, 20°C 

(95%) 

| \ 

H 

Piperidin 
“at 

(~ 60%) 

i 

Sy H 
| of 1.,2,5,6-Tetrahidropiridin 


+ 


=A) 


1,2-Dihidropiridin (khong bén) 


Na/NH,; léng C3 seni 
~ 10% 


- , i 


1 ,4-Dihidropiridin (khong bén) 


V. MOT S6 HOP CHAT THIEN NHIEN VA DUGC PHAM CHUA VONG PIRIDIN 


1. Mét sé hgp chat thién nhién loai ankaloit chita vong piridin shu 
nicotin, anabazin... (xem phan ankaloit). 


2. Mét sé dutdc pham co nh4n piridin 


a) Vitamin PP : it aie 


Vitamin PP cé tén ban hé théng 1a nicotinamit, c6 trong gan, than, sita dong vat, 
mdm hat ngii céc va rau. Vitamin PP duge ding dé chita cdc bénh viém rudt, viém niém - 
mac miéng, thiéu nang tudn hoan nao. 
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1” “af te 
B05 
re, 


b} Vitamin Be CH,OH 
HO. ~~ CH,OH 
son 
CH, N 


Vitamin Bg cé tén riéng 14 piredoxin hay piridoxol, cé trong vd trdu, dua hdu, rau 
xanh, long do trimg. Thiéu vitamin Bg sé gay ra benh r6i loan than kinh, thiéu mau. 


c) Thudc chéng lao gém nhém cdc chat sau day : 


CONHNH, 
NHNHCO-( 
—=— on / A 
N(_p-CONH-N=CN-{_)-O81 | HC 
ss \ 
OCH, : NHNHCO-{_N 
Ftivazit Tubazit (hay niazit) Metazit 


Ngoai ra, cdn nhiéu hop chat chita vong piridin khdc 66 tac dung chita nhiéu bénh 
khdc nhau nia. C6 thé néi ring piridin 14 hep chat di vong c6 ¥ nghia lon ca vé mat hoc 
thuat ln mat thuc tién trong s6 cdc hgp chat di vong. 


97, HOP CHAT DI VONG THOM 6 CANH NGUNG TU 
CHUA 1 DITO NITO 


Cic hop chat di vong thom 6 canh ngung tu chifa mot di t6 nito tiéu biéu 1a 
quinolin (hay benzo[b]piridin) va isoquinolin (hay benzo[c]piridin) : 


5 4 5 4 
6 : By 3 6H : Sy 3 
b c 
7 a: 7 oe 
s N $6 
Quinolin Tsoquinolin 
|. PHUONG PHAP TONG HOP 


1. Téng hep quinolin 


a) Téng hop Scraupe (Skraup) 

Téng hop Scraupo la phuong phdp phd bién va chung nhat dé diéu ché quinolin va 
cac din xuat cla no tir anilin hodc anilin thé (c6 it nhat mot vi tri ortho tu do) vol 
slixerol cé mat axit sunfuric va chat oxi hod nhe (thudng 14 nitrobenzen). 
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C1, + CH ~¢ _CH- CH» _H,$0,8.6,HNO, 13"C, Ce + 4H50 (85%) 
H 
> OH OH OH 


Qua trinh phan ting xay ra nhw sau : 


H,SO,, _. 
me ae a CH» =CH CHO ; 
OH OH OH 
wa +O 0 x? 


: 


Dopno-Minlo (Dobner-Miller) da cai tién phuong snap Scraupo bang cach thay 
glixerol bang andehit no va chat oxi hod 1A oxi khong khi: 


0 ~~ 
~ + 2CH3CHO —2S%s4t 0 CT. _ + 3H0 
NH, 


2- MeyauinGleoh 
Combe (Combes) ding hop chat I 3-dicacbonyl khéng c4n chat oxi hoa: 


= 3)H,50,4,100°C CHa : 
+ CH3COCH»,COCH, a Oy. + 2H50 
) ice . N CH, 
2,4,6-Trimetylquinolin 
Kno (Knorr) ding B-xetoeste trong H,SO, dac & 80 - 100°C thu duoc 2-quinolon, 


con Conrat-Limpac (Conrad-Limpach) dua 1én nhiét d6 cao hon (240 - 250°C) thu duoc 
4-quinolon : 


C 
by rs 
CH,COCH,COOC3H,, H.SQ4q, 80-100°C i Ss 
Se LO —-. 
NH, ad N “ne O 
2 , 
H H 
4-Metyl-2-quinolon 
O 
Sl CH,COCH,COOC.H,, 240-250°C Sl -CH-COOC,H, | 
$$ Kaa ee —— 
H “CH, H 


2-Metyl-4-quinolon 
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Jb ait 


eg. 


b) Téng hop Fritlendo (Friedlender) 


Tong hop Fritlendo dua trén su ngung tu c4c o-axylamin véi cdc hop chat 
cacbonyl cé nhém metylen o cé mat xtic tac axit hay kiém. Thi du : 


CH; ~ 
Cre 7 NaOH Cr + 2H0 
NH) CHO N 


2. Téng hgp isoquinolin 
a) Téng hop Bisto-Napiranski (Bischler-Napieralski) 


Téng hgp Bislo-Napiranski dua trén su déng vong dehidrat hod cha c4c din xudt 
N-axyl-B-phenyletylamin thanh 1,4-dihidroisoquinolin, sau dé dehidro hoa tiép thanh 
hgp chat isoquinolin : 


on 28 [Ol 2A ORI NSEEOD 
Oo “CH, H; H, 
(95%) (83%) (93%) 
}-Metylisoquinolin 
Picte-Spenglo (Pictet-Spengler) da thay axyl halogenua bang andehit thu duge hop 
chat enamin. Enamin déng vong nhé xtc tac axit thanh hop chat 1 ,2,3,4-tetrahidroisoquinolin, 
chat nay dugc dehidro hod thanh san phdm : 














TY HCHO/H,O, ¢ = HCl 20%, 100°C: es Pac, ° a Sy 
NH, 1,0 Py N ZN 
CH, 
(100%) (80%) (90%) 


B-(3-Metoxiphenyletanamin | 6-Metoxisoquinolin 


b) Téng hop Pomeranzo-Frizo (Pomeranz-Fries) 


Téng hop Pomeranzo-Frizo dua trén su ngung tu cla cdc andehit thom véi cdc 
a-aminoaxetal va déng vong tiép theo dudi anh huéng cua xtc tac axit. Thi du: 


 -HYNCH,CH(OC,H,)/C,H, Ore 
Ho -hO 7 


1)H2SO476%, 8°C 


censor —* CIR 
= — 
—2C,H,OH a 
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li. TINH CHAT VAT Li 

1. Quinolin va isoquinolin déu 1a nhing chat léng, s6i 6 238°C va 240°C, 
isoquinolin dé déng dac (ty,=24,8°C) cén quinolin dong dac o nhiét do kha thap 
(tne =-19,5°C). D6 hoa tan trong nude cia ching khéc nhau ; trong khi isoquinolin hoa 
tan rat it trong nuéc lanh thi quinolin hoa tan ft trong nudc lanh, dé tan trong nuéc néng. 
Quinolin va isoquinolin cé thé tr6n 1l4n vdi nhiéu dung mdi hitu co. 

2. Tinh chat phé 

a) Pho tit ngoai cla quinolin va isoquinolin c6 nhiéu nét gidéng vdéi naphtalen, chi 
khdc 1a su hap thu séng dai (2 300nm) tng v6i su chuyén mttc n > x da che phi tin 
hiéu tuong ty img véi su chuyén mitc n > aa (xem bang XIV-7). 


Bang XIV-7. Phé hap thu tu ngoai cla quinolin va isoquinolin 


inn | Nac give | mene osname. 20m | 


b) Phé NMR ciia quinolin va isoquinolin giéng naphtalen vé ving dé chuyén dich 
hod hoc va tuong tdc spin-spin, nhung khdc 14 trong phé cha quinolin va isoquinolin 
khéng biéu hién cdc nguyén tit tuong duong va cdc tin hiéu 5 cua cac nguyén tu bén 
canh N déu 16n hon cdc nguyén tu khdc tuong tng trong vong. 


Phé ‘H-NMR (ppm) 












TB 17 (8,0 | WTS 
15 14 373 1.6 Sy 8,5 
7,6 wi 88 V3 wan 
8.05 7,4 9,1 
Phé '°C-_NMR 
- (ppm) 
133,7 128,0 135,5 
| 128,0 127,56 | 135,7 126.2 | 120,2. 
1745.0 126,3 “ny 120.8. 130,1 “~s, 142.7 
129,0 2 160,0 127,0 2 
; 129,2 t 127,3 | 152,2 
148,1 128,6 
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I. CAU TRUC PHAN TU 


Quinolin va isoquinolin 14 nhiing hé vong ngung tu cé 10e7, cé nhiéu nét cau tao 
giéng naphtalen, thi du : dé dai cdc lién két 1-2, 3-4, 5-6 va 7-8 mang tinh chat cla lién 
két d6i nhiéu hon cac lién két 2-3, 6-7,... cdn lai: 


0,145 
0,143 | 
0,136 ~*~ 0,136 0,139 7. 0,135 
—— 
0,143 0,143 0,144 ,_| 0,139 
| Nn 
0.136" xn 0136 0,138 0.142 0,134 
0,143 
~6,138 
D6 dai cac lién két trong naphtalen (nm) D6 dai cdc lién két trong ion quinolin (nm) 


Gidng nhu trong piridin, nguyén tir nito trong phan tit quinolin 6 trang thai lai hoa 
sp’ va con mét cap electron chua lién két sp nén su phan bé mat d6 electron khéng déu, 
nhumg vi la hé lién hop thom nén mat dé electron trong quinolin chuyén dich mét phdn 
sang vong benzen, thé hién ¢ su phan bé dién tich nhw sau : 


+3,050 3,011  +0,065 
—0,004 : —0,003 0,008 
+0),077 +0,016 +0,104 - 
0,805 0,013 -0,784 


Cau tric nhu vay da anh hudng téi tinh chat, dac biét téi chiéu hudng phan tng 
trén vong quinolin va isoquinolin. 


IV. TINH CHAT HOA HOC 
in chung, quinolin va isoquinolin thé hién tinh chat cia mét bazo, tinh chat thé 
electrophin wu tién 6 nhan benzen va tinh chat thé nucleophin uu tién ¢ nhan piridin. 
1. Tinh bazo 


Quinolin va isoquinolin 14 nhing bazo yéu tuong duong vdi piridin, pK, cua 
quinolin 1a 4,82, cia isoquinolin la 5,14, trong khi cua piridin 1a 5,2. | 

Quinolin cé thé tao mudi bac b6n vdi ankyl halogenua goi 14 mudi N-ankylquinolini 
halogenua. Muéi nay phan tmg ducc véi bac oxit 4m thanh bazo amoni, dé la mét bazo 
gia (pseudobase), sau d6 chuyén thanh N-ankyl-2- va N-ankyl-4-hidroxidihidroquinolin, 
r6i chuyén hod tiép dé dang thanh N-ankyl-2 va N-anky!-4-quinolin. 
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2. Phan itng thé electrophin (S,) 

Phan ting thé electrophin & quinolin hay isoquinolin dé hon o piridin. Trong méi 
truéng axit manh, quinolin va isoquinolin di vao phan tng o dang mudi, nén su thé xay 
ra & bén, vong benzen (vi tri 5 va 8). Trong mdi trudng axit yéu, su thé electrophin wu tién 
xay ra & bén vong piridin cia quinolin véi hiéu suat thap. Thi du: 


DBare POS SD,,0°C » OO 


(52%) (48%) 
5-Nitroquinolin 8-Nitroquinolin 
Ss _ 1|)HNO;/H,S0,,0°C 
Oc, Bee 
ZN —. -HO Ay ¢ se 
(30%) | nie 


5-Nitroisoquinolin 8-Nitroisoquinolin 


HNO, KCHCO),0. 100°C ~~ NO> 
a P (6% + 0,7% cdc d6éng phan 5 va 8) 
-H, N 
3-Nitroquinolin 


3. Phan ifng thé nucleophin (S,) 

Quinolin va isoquinolin cé thé tuong tac vdi cdc tac nhan nucleophin manh va co 
tinh chon loc cao twong tu piridin. Trong cdc phan ting nay, tac nhan nucleophin tan 
céng uu tién vao vi tri 2 cla vong quinolin va vi tri 1 cba vOng isoquinolin: Phi du : 


1) NaNH,,t° 
- = Se 
NW ™ H, , NaOH N NH> 
2-Aminoquinolin 


1)C,H,MgBr, 150°C 


_2)H,0 7 
"HH, ,- MgBrOH _N 
2Hs 


1-Etylisoquinolin 
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4. Phan tng oxi hoa va khiv 
a) Phan ung oxt hod 
Quinolin va isoquinolin tuong déi bén véi cdc téc nhan oxi hod thong thuong. Néu 


dung chat oxi hod manh, vong benzen cia quinolin bi va, con 6 isoquinolin thi hodac Ja 
vong benzen hoac 1a vong piridin bi va: 


aes 
Sy 7 COOH 


Axit piridin-2,3-dicacboxylic 


CO KMn0O, /H,50,,t° on aie a COOH 
Nw | | N~ 


COOH COOH 
Axit piridin-3,4-dicacboxylic Axit phtalic 
b) Phan ing khit | 
Quinolin va isoquinolin tuong a6 bén v6i cdc tac nhén khir hod yéu. Véi cdc tac 


nhan khit hoé manh nhu aun) Z4N/HCl, H/Ni... thi vong piridin bi khit (cong hidro). 
Thi du: 


N 


1,2,3,4-Tetrahidroquinolin 


V. MOT SO HOP CHAT C6 HOAT TINH SINH HOC CHUA VONG QUINOLIN VA 
ISOQUINOLIN 


Mot sé hop chat thién nhién chita vong quinolin nhu quinin (ki ninh), hoac chtta 
vong isoquinolin nhu papaverin la cdc chat ankaloit (xem phan ancaloit). 


Mot s6 hgp chat téng hgp chita vong quinolin dugc din g lam thuéc chita bénh nhu 
sopcain {sovcain) 1a chat gay mé manh, plasmoxin IA thudéc chong sét rét : 


CONRH[CH ]oN(C2Hs) CH;CO = 

‘~S) wo 

z N 

N “O[(CH)]3;CH3.HCI NHCHICH3}3N(C2H5)o 
Sopcain — Plasmoxin = CH 
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§8. HOP CHAT DI VONG THOM 6 CANH CHUA 2 Di 0 NITO 


Cac di vong thom 6 canh chita hai di £6 nito cé tén chung 1a diazin - 


4 
4 4 N 
5 Se 3 5 Ss 3 C , 3 
6 N 2 6 2 2 6 wn 2 
N® N7 N 
l ! 

Tén hé théng : 1,2-Diazin 1,3-Diazin 1,4-Diazin 

Tén riéng : Piridazin Pirimidin Pirazin | 

Cac hop chat diazin cé vi tri quan trong trong duge phdm. Nhiéu dan xuét eda 

pirimidin va pirazin cé mat trong nhiéu hop chat thién nhién quan trong. Dac biét, nhiéu 
dan xuat amino cia pirimidin IA cdc bazo trong cdc nucleotit cla axit nucleic - mét hop 


chat cao phan tir thién nhién gitt cdc théng tin di truyén va cé vai tro quan trong trong 
chuyén hod sinh hoc. 


Riéng cdc dan xuat ca piridazin cho dén nay van chua tim thay trong thién nhién. 


|. PHUONG PHAP TONG HOP 


1. Tang hop piridazin 


Cho ngung tu cdc hop chat 1,4-dicacbonyl véi hidrazin, sau dé dehidro hod san 
phdm dihidro trung gian: 


( —H,N-NH,/CH,COOH (~ _Pa,t? an 
s. O AN "on = LN 
O N N” 


| Hop chat 1,4-dicacbonyl .cé thé a O=CH-[CH,],-CH=0, RCO-[CH5],-COR, 
ft : | CH-CO. ' - * a. on ae 
. RCO[CH,],COOR’. Néu 14 RCOCH=CHCOR hay |i © thi khong can phai tién 
CH-CO 
hanh dehidro hod bé sung. 
2. Téng hop pirimidin 


Cho ngung tu hop chat 1,3-dicacbonyl v6éi ure hay hop chat 3-aminocacbonyl véi 
fomamit : 
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ott c 


‘ae 


H 
. 
N : o N- 
Oo. at = Ci H =n Gi (73%) 
HO H,N”~“O = Sy OH 
2-Pirimidon 2-Hidroxipirimidin 


H 
\. 
O HN Pipridinaxetat, (° 
(os ne CD ow 
NH, 0” ~H ? 
Hep chat 1,3-dicacbonyl con cé thé 1a B-xetoandehit, B-xetoeste, este cua axit 


malonic... 


3. Tong hop pirazin 


Cho ngung tu cdc hop chat 1,2-dicacbonyl voi cac hgp chat 1,2-diamino hoac thay 
hop chat 1,2-dicacbonyl bang hgp chat 1,2-dibran ; sau dé dehidro hod cac san phém 


trung gian : 
QO HN. 
a or ie 
| + 
CH CH, ~2#0” <i? 
> H.N% ? 7 
Br HAN ‘ 
r 
CH)“ 2" CH) N e j 
+ | 
CH CH, —=7HBr’ « a 
2“ Br Br~ 
a 
Il. TINH CHAT VAT Li 


Piridazin 1a chat long cé nhiét dé néng chay thap (t,, =6,4°C) nhung cé nhiét d6 
soi cao (t,=204°C), vi cé momen lwéng cuc Ién (3,94D). Pirazin 1A chat ran 
{t, .=94- C), cé nhiét d6 séi thap nhat trong ba diazin (t, = 121° =) va cé6 momen lu@ng 
cuc bang khong. 


Cac diazin déu khéng mau, dé tan trong nuéc. 


| Phé ca cdc diazin tuong tu phé cha piridin. Trong phd UV, cac diazin thé hién 
2 van phé & khoang 250 nm ting véi su chuyén mttc x > 7 va khoang 300 nm ting voi 
su chuyén mifc n > n. Cac van phé IR cha céc diazin dac trung cho véng thom, tt 
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1600 dén 1400 cm /. Phé NMR cilia cdc diazin biéu hién cé nhiing cap C va H tong 
duong, d6 chuyén dich hod hoc 6 cha cdc nguyén tir Sc va 'H & bén canh nguyén tu N 
lén hon cha cdc nguyén tir Mova'H khac, con tuong tac J cua hai proton ké nhau thi rat 


khac nhau (xem bang XITV-8). 


Bang XiV-8. Mét sé dif kién vé tinh chat vat li ca cac diazin 





Ill, CAU TRUC PHAN TU 

Cac diazin déu la cdc hop chat vong 6 canh khong déu, phang chia hé thong 6ez, 
nhung phan bé khong déng déu giita cdc dinh. Mat khac, vi cé hai nguyén tr N 4m dién 
trong phan tu nén mat d6 ex cia vong bi giam di. Thi du, o pirimidin va pirazin : 


+0,082 
40,102 | 
0,007 N -0,161 +0,041 +0,041 
+0,102 - +0,115 +0,041 +0,041 
fy 161 0,082 


Cac diazin déu cé cau tric céng huong, thi du o pirimidin : 
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ie Ge 
Gogo 


(VID (VIM) 


Nhu vay, mat d6 electron x tap trung trén hai nguyén ti nito cua cdc diazin, cdn 
trén cac nguyén tt cacbon bi thiéu hut electron 7, riéng nguyén tu Cs; cla pirimidin van 
git dugc can bang electron 7. Diéu dé anh hudng 1én téi kha nang va huGng phan ting & 
cdc diazin. 


IV. TINH CHAT HOA HOC 


Cac diazin co tinh bazo yéu, tham gia phan ung thé electrophin yéu hon piridin, 
phan tmg thé nucleophin va bi oxi hod khi gap cdc t4c nhan nucleophin va oxi hod manh. 


1. Tinh bazo 
Piazin la loai baze yéu, trong d6 pirazin cé dé bazo nhé hon ca: 
| Diazin : Piridazin Pirimidin ° —_Pirazin 
pK, : 2,3 1,3 0,6 
Cac diazin cé thé téc dung véi cdc ankyl halogenua tao mudi N-ankyl 
diazinihalogenua : 
“SCH, CeHg, t° soi “SCH, 
| aN + CH,I — | oN TY (75%) 
| Ny | 
CH, 
3-Metylpiridazin 1 ,3-Dimetyl-1-piridazini iodua 
NH, NH, 
100°C 
ei As + CH £2#90-GH.OH, 100°C, ee |r 
| H; 
4-Amino-2-metylpirimidin 4 ied -pirimidini iodua 
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N N 

= “>-— NH 
oni + CHI CH3OH, 20°C | cy ‘Ir 

N N. 


CH, 
2-Aminopizarin 2-Amino-4-metyl-4-pirazini iodua 


G cdc phan img trén, nhém ankyl tan céng uu tién vAo di t6 nito it bi 4n ngit khong 
gian va dugc hoat hoa béi cdc nhdém thé cé sin trong vong. 
‘2. Phan ting thé electrophin (S,) 


Su cé mat cha di t6 thit hai 6 trong vong lam cho cdc diazin tham gia phan img thé 
electrophin khé khan hon piridin. Cac diazin khong tiép nh4n cae tdc nhan nitro hod vi 
sunfo hoa. Riéng pirimidin duge brom hod dé dang hon piridin khi cé6 mat HCI va vao vi 


6 trisés: 
Br 
Ci Bry LOC 1, ie + HBr (66%) 
“N 


5-Brompirimidin 
Su nitro hoa va sunfo hod cé thé thuc hién véi cdc diazin c6 sin cdc nhém thé day 


electron manh dé hoat hod nhan, cdn su halogen hod chi cén c6é mat c4c nhém ankyl 1a 
du. Thi du : 


y | | 
| O N 
NH SN HNOwCH3COOH, 20°C | 
cr — J an ko (85%) 
CH N O CH; N’ OH - 0 


3 
| 


H i 
6-Metyluraxin 2,4-Dihidroxi- | 6-Metyl-5-nitrouraxin 
| -6-metylpirimidin : 
N.C! 
( LL + Ch “thar? de ih + HCl (67%) 
CH; CH3 
2-Metylpirazin "3-Clo-2-metylpirazin 


3. Phan ting thé nucleophin (S,)} 


Cac diazin c6 thé tham gia phan img thé nucleophin & cdc vi tri o- vA p- so véi N 
trong vong voi cdc t4c nhan nucleophin manh nhu cdc hop chat co - kim, ... Thi du: 
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aa 
Pp 


“a CHCHyhLiete.20°C.  (~ yy (CHebCHs 
= a “GH ; SN 


3-n-Butylpirazin 


or 1) C,H<Li/Tol C6Hs 

“~ I -+ _2)HCl a 

NONE; | SLii=iG - cere 
“N~ NH2 

2-Aminopirimidin 2-Amino-4-phenylpirimidin 


Pdi v6i cdc din xuat halogen cia cdc diazin thi c4c halogen & xa nguyén ti N dé 
bi thé hon cdc halogen & g4n nguyén tr N khi gap cdc téc nhan nucleophin manh nhu 
CH3;0°, RNH3, con khi gap cdc tac nhén nucleophin thong thuong lai tao duge lién két 
hidro vdi N thi sé thé cho cac halogen 6 gfn nguyén tu N. Thi du: 


1 OCH, 
Cl Cl 


= CH;0OH, 25° = 
| UN + CH,ONa aC ae | UN + NaCl | 


Cl Cl 
3,4,6-Trimetylpiridazin 3,6-Diclo-4-metoxipiridazin 


R 
| 


| + | — CH, oN + HCl 
Cl — _ CH,-NHR CH, Cl “Nt 
OH 


3,4,6-Trimetylpiridazin 2-(N-ankyllamino)etanol § 4-[N-anky]-N-(2-hidroxietyl}]amino- 
-3,6-diclopiridazin 


Cl | OCH, Cl 
“SN CH,;0H,t° SN SN 
Cy = “HCl CY + | an 
Nn Cl | N Cl N OCH, 
{~50%) (~50%) | 
2,4-Diclopirimidin 2-Clo-4-metoxi- va 4-clo-2-metoxipirimidin 


4. Phan ting oxi hoa 


Céc diazin rat bén ving véi cdc chat oxi hoa. Nhung véi cdc chat oxi hoa manh 
nhu cdc peroxit ching ¢6 thé bi oxi hod thanh céc mono- hodc di-N-oxit. Thi du : 
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gt 
av a ni 





: O 
t 
mal + H,O/CH,OH, 60°C OO. ‘i ee 0 
CH, ‘ CH, a CH 
| O O 
(62%) (24%) 


V. MOT SO HOP CHAT BIAZIN CO HOAT TINH SINH HOC: 


1. Mét sé hgp chat thién nhién 

a) Mét sé vitamin chita vong pirimidin 

_ Vitamin B,; c6 tén 14 axit crotic, hinh thanh trong co thé tir axit cacbamylasparaginic, 
cé vai trd quan trong trong sinh téng hgp cdc axit nucleic cia co thé. 


- Vitamin B, hay thiamin (xem phn azole). 


OH OH 
oor 
HOSS COOH oN COOH 

H 


Axit crotic 


b) Mét sé bazo di vong trong axtt nucleic : Xitozin va thimin cé tac dung kich 


thich su phat trién va sinh san té bao. 


O NH, O 
sy 1 
oN — OW oN 

H H 


2. Mét sé dude pham tong hgp 


0 =e O 
my an oX_CH,OH yc “ey 
| | | 3 


~* “2 ,* ) 
5-Flouraxin Pentoxin Veronan Ditrazin 
(chéng ung thu) (chong sdt) (thude ngu) (chéng giun san) 


136 


C25 


CH 
NH-SO 
oO O me kk 
, N NH-SO, CH,O NH, 
C,H,-CHXO>-Cl 
) Cloxiclizin  Sunfapirazin Sunfapiridazin 
(chéng di ung) (chéng vi tring) (chéng vi tring) 


VI. GIGI THIEU CAC BENZODIAZIN, TRIAZIN, TETRAZIN VA PURIN 


1. Cac benzodiazin 


Cac benzodiazin g6m cé : phtalazin, xinnolin, quinazolin va quinoxalin. 


on OA OD OO 
| 
~N wi | ee Ny? 


Phtalazin Xannolin - Quinazolin Quinoxalin 
-C4c vong benzodiazin cé nhiéu dac diém vé cau tao va tinh chat giéng vong 
benzopiridin. 


Dan xuét hidrazinylphtalazin 1a loai thudc giam huyét dp : | 


NH-NH> 
“=r ey 
~N oN 
NH-NH> NH-NH> 
Apresin Nepresole 


2. Cac triazin 


Cc triazin JA cdc di vong thom 6 canh chifa 3 di t6 nite. Cé hai déng phan triazin 
da biét ; triazin doi xing (hay 1,3,5-triazin) va triazin khong doi xung (hay 1,2,4-triazin). 


4 
4 
SN SN; 5 S) 
KA 6 2N2 
. ON 
1,3,5-Triazin 1 ,2,4-Triazin 


Cfc triazin cé thé tham gia phan tmg halogen hod (Sg) va thé halogen cla dan xuat 
halogen (Sy). Triazin d6i xtmg dé bi vO vong khi tac dung voi cdc tac nhan 14 amoniac 
hay din xuat cla amoniac, nhu hidroxyiamin, hidrazin. 
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ot 


Mét s6 dfn xuat cia triazin duoc ding lam thud trit sau, diét co nhu atrazin, ximazin : 


N 
N= -N Na. N 
aA 
Cl NHC. H, ; 
Atrazin ALTazIn 


3. Cac tetrazin 


Cac tetrazin la cAc di ving thom 6 canh chifa bén di t6 nito. C6 3 déng phan 
tetrazin la vic-tetrazin (hay 1,2,3,4-tetrazin), tetrazin d6éi xtmg (hay 1,2,4,5-tetrazin) va 
tetrazin khéng d6i xing (hay 1,2,3,5-tetrazin) : 


4 4 
4 ( hl 3 5 e S 3 N ——. 
| | | 
2 2 NW 
6 Ne 6 Rta -_ 
1 
1 ,2,3,4-Tetrazin 1 ,2,4,5-Tetrazin 1,2,3,5-Tetrazin 


Cho dén nay chi cé tetrazin déi xing dugc nghién citu nhiéu hon ca. Tetrazin ddi 
xtmeg 1a chat két tinh mau dé c6 4nh xanh, néng chay 6 99°C, rat khong bén trong khong 
khi nén phai bao quan trong 4ampun han kin chita khi tro va dé 6 ché téi. Chi c6 cdc dan 
xuat thé hai lan & cdc vi tri 3, 6 cla tetrazin d6i xing tén tai duoc trong khong khi va 
duoc nghién citu tinh chat. | 


Dan xuat halogen cia tetrazin déi ximg cé thé tham gia vao phan ung thé 
nucleophin. Thi du : 


| N—N N-—N 
CoHi-€ i + KOH a Cote \—on + KBr 
3-Brom-6-phenyl-1 ,2,4,5-tetrazin | 3-Hidroxi-6-phenyl-1,2,4,5-tetrazin 


Din xuat 3,6-diankyltetrazin d6éi xtmg cé thé tham gia phan img thu hep vong hay 
_ thé hai nguyén ti nito qua phan img cng kiéu Dinxo-Ando. 


2{H] N-N. _— Hthayt? N-WN 
Re oe an OX — ane 
i | 
| H 


H 


3,6-Diankyl-1,2,4,5-tetrazin 3 6-Diankyl- 1,2,-dihidro- 1-Amino-2,5-dianky]- 
-1,2,3,4-tetrazin -1,3,4-triazole 
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6 § 
N-N CsH5~C=CH N=N 
R-< S-R > RX, , i. os Rv Ny 
N=N =N k= CH 
1,4-Diankyl-7-phenyl- 3,6-Diankyi-4- 
-2,3,5,6-tetraza-bixiclo- -phenylpiridazin 


-(2.2.2]octa-2,5,7-trien _ 
4. Purin 


Purin 1a hé vong ngung tu cia pirimidin va imidazole cé 4 di t6 N duge danh s6 
dac biét vA 6 dang tautome ; 


Su tinh to4n mat d6 electron cho thay : trong phan ty purin thi vong pirimidin 
“thiéu hut” electron, con vong imidazole “du thita” electron, Diéu nay quyét dinh tinh 
chat electrophin & vong imidazole va tinh chat nucleophin 6 véng pirimidin. 


Purin la mét chat ran, néng chay 6 216°C. 
Purin la mét bazo yéu, téc dung véi axit manh cho mudi nhung chua r6 nguyén tY 
N nao bi proton hod (pK, = 2,5). Khi tac dung voi tac nhan electrophin manh nhu 


diazometan trong rugu hay dimety] sunfat trong kiém, purin sé bi — hod 3 nguyén tu 
N mang H sé 9 hay s67: 


L ] 7 Sy ‘ ] pom 


Hy; 
‘seal 
_ Khi tac dung voi cAc tac nhan nucleophin, nguyen ti halogen ¢ vi tri 6 (trén vong 
pirimidin) dé 7 ne hon. 


OC;H, 
N 
eet + CHONa — > Bene AL + NaCl 
ty 
sided | 2,8-Diclo-6-etoxipurin 
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Mét s6 hop chat thién nhién chita véng purin quan trong nhu adenin va guanin 
trong axit nucleic, cafein trong ché, theobronin trong cacao va axit uric trong nudéc tiéu : 


NH, — O CH, 0 | — 

N#S__N N““——N HN N N N NYS —N 

m3 an we yeu ee Ho NOH 
H H CH, CH, du, CH, H 


Adenin Guanin Cafein Theobromin Axit uric 


Cafein va theobromin cé tac dung loi tiéu, kich thich hoat déng cua hé than kinh 
va hé tim mach, Axit uric 14 san phdm chuyén hod cuéi cing cia protein trong co thé, cd 
nhiéu ¢ trong phan con ran (90%) ; phan chim (25%). Trong nudc tiéu ngudi va cdc 
déng vat bu sita cé rat it axit uric. Tuy nhién, nhiing ngudi bi bénh gut (gout) khéng thai 
dugc axit uric ma sé tich tu 6 cdc khép, dic biét 6 khép géi, gay dau dén. Cé ngudi bi 
séi bang quang, s0i than 1A do muéi Na* va NH4 cua axit uric két tinh lai ma thanh. 


Dé diéu tri bénh gut, ngudi ta phai ding homon adrenocoticotropin (ki hiéu 1A 
ACTH) cing thuéc cotison dé thai loai axit uric ra khdi khép. 


§9. ANCALOIT 


Ancaloit la nhém cdc hop chat thién nhién ma hdu hét la cdc di vong chita nito, cé 
tinh bazo, cé trong mét s6 cay cé: nhdat dinh. Tén goi ancaloit cé nghia 1a gi6ng nhu (oit) 
chat kiém (aricali). 


Con ngudi biét dén cdc cAy chifa ancaloit tir rit s6m vi déc tinh cao va tac dung 
lam thuéc cha ching nh cay 14 ngén, nfm déc,... Mai téi nim 1806, F.W. Setuno 
(Sertiirner) phan l4p duge tir nhua qua cdy thudc phién (opium) mot chat cé tinh chat gay 
ngu, quén dau manh goi 14 mophin, xudt phat tir chit morpho (morpheus, tiéng Hi Lap) 
cé nghia la “than ngu”. Mophin duoc-coi 1a dai dién déu tién cla nhém chat mdi cé 


_ trong thién nhién ma sau nay (ném 1816) Maisno (Meipner) dat tén 14 ancaloit vi tinh ~ 


chat giéng kiém cla nhém nay. Chat ancaloit téng hop dau tién do Ladenbudéc 
(Ladenburg) thuc hién nam 1886 1a chat coniin tit @-picolin (a-metylpiridin). Dau thé ki 
XX, cac cong cudc téng hgp va thir hoat tinh sinh hoc cdc ancaloit phat trién manh, Tir 
khi cé cac phuong phap phan tich va phan lap hién dai ra doi, ngudi ta di phat hién dude 
mot sé luong khéng 16 chat ancaloit cdc loai. 
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l. sy HINH THANH VA CHUC NANG CUA ANCALOIT 


1. Su hinh thanh (sinh tong hgp) ancaloit 


Tir dau thé ki XX, van dé sinh téng hop cdc ancaloit dugc nhiéu nha khoa hoe 
quan tam. Nam 1912, Trio (Trier) dua ra gia thuyét ring sinh téng hop ancaloit gin lién 
véi su chuyén hod amino axit cia protein trong cay. Gan day cé thuyét cho rang céc 
andehit hinh thanh ti cic monocaccarit d& ngumg tu vGi amin hodc amoniac thanh cac dj 
vong chita nito (ancaloit). 


Nhu vay, sinh téng hop ancaloit con 1a van dé md, dac biét 14 co ché phan tmg sinh 
téng hop nay. 
2. Chitc nang cua ancaloit trong cay 


C6 nhiéu gia thuyét vé chite nang cia ancaloit trong cay vi ancaloit chi co 6 mot 
s6 cay nhat dinh. Cé mét s6 gid thuyét chinh vé vai tro cla ancaloit sau day : 


. Ancaloit hinh thanh dé bao vé cay, vi céc ancaloit néi chung déu rat doc véi 
déng vat. 


— Ancaloit c6é vai tré gay phat duc cho cay. 
_ Ancaloit lA chat du trit dinh duéng nudi mdm cy cho thé h¢ cay sau. 
- Ancaloit 14 chat trung gian hay chat thai trong qua trinh trao déi chat. 


C6 thé ancaloit cé ca bén chifc nang trén. 


\l. PHAN LAP VA TINH CHAT CUA ANCALOIT 


1. Phan lap ancaloit 


Trong cay, cdc ancaloit luén lu6én & dang mu6i véi cdc axit hitu co va & méi ho cay 
thudng cé mét day ancaleit cing nhém, trong dé c6 ancaloit chinh (ham lugng 1én) va cac 
ancaloit phu (ham hong nhé). Ham lugng méi ancaloit thay déi theo mia trong nam. 


Dé phan lap ancaloit phai qua quy trinh sau : 


a) Nghién nhé nguyen liéu (14, than, ré) thanh bot réi ngam b6t voi dung dich axit 
clohidric dé chuyén hod hoan toan ancaloit thanh muéi clohidrat dé tan. 


b) Loc lay dung dich mudi (bd ba cho dé xir li & giai doan sau), kiém hod dé day 
ancaloit hoan toan ra khdi muéi. 
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c) Cat lei cudn hoi nude (vdi ancaloit dé bay hoi cing nudéc) hoac chiét bang dung 
mdi hitu co nhu clorofom, benzen... 


ancaloit. 


2. Tinh chat chung cua ancaloit 
a) Tinh chat sinh ff 


C4c ancaloit néi chung déu cé hoat tinh sinh If cao, nhiéu chat 1a chat déc manh 
nhu ancaloit trong 14 ngén, ném déc. 


b) Tinh chat vdt li 


Cac ancaloit khong chia oxi thudng 1a chat long nh coniin, nicotin, chifa oxi 
thudmg 1a chat ran nhu mophin, cocain... Da s6 ancaloit khong tan trong nude, tan trong 
céc dung méi hitu co va déu béo trung tinh. Phan lon ancaloit hoat dong quang hoc va 
hau nhu chi quay trai. 

c) Tink chat hod hoc 


_ Tinh bazo 1A tinh chat chung néi bat cba cdc ancaloit nhu tao mudi ben véi axit, 
mot s6 lam xanh giay quy tim. 


_ Tinh bén kém, dé phan huy dudéi téc dung cia anh sng mat troi, tia tir ngoai. 
_ Nhay voi mot s6 thuéc thir ancaloit. Cac thudéc thit cé 3 loai chinh : 


Loai 1 : Tao két tia khi gap ancaloit, nhu thuéc thir Maye (Mayer) : HgCl, + KI + 
H,0, thuéc thir Vacno (Wagner) : Ip + KI... 


Loai 2 : Tao tinh thé két ta : AuCl; 10%, PtCl, 10%, axit picric... 
Hai loai nay ding cho cdc dung dich ancaloit. 


Loai 3 : Hién mau khi gap ancaloit nhu thudéc thir Dragendop (Dragendorff) : 
BiINO,OH + HNO; + KI — mau vang da cam, thuéc thir Elich (Ehriich) : 
4-(N,N-dimetylamino)benzandehit trong cén + HCl (cho ancaloit dang N-oxit)... Loai 
nay ding cho sac ki gidy, sac ki ban mong. 


Il. PHAN LOA! ANCALOIT VA CACH DANH SO 


1. Ancaloit dude phan loai theo hai cach 


a) Céch 1 : Theo thanh phan nguyén t6 trong phan tir. C6 thé chia ancaloit thanh 
4 nhém chat : 
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“* 


me - 


d) Chay cdot sc ki hodc séc ki ban mong diéu che... dé phan lap rieng wimg — 


he 


_ Nhoém 1 cé cdc nguyén t6 C,H, N; 
Nhénv? cé cdc nguyén té C, H, N, QO; 
Nhém 3 cé cac nguyén 16 C, H, N, 8; 
Nh6m 4 cé céc nguyén t6 C,H, NO, 5. 


Cac ancaloit nhém 3 cé d6 déc cao nhat, thudng cé trong ném déc. 


b) Céch 2 : Theo c4u tao vong co sé chita dj 16 N, phan ra thanh cac loai pirole, 
imidazole, piridin, quinolin, isoquinolin, tropan, indole... Ngoai ra, nguwoi ta con phan 
biét ancaloit vdi ancaloit phat sinh sinh vat (protoankaloit = biogenamin). Ancaloit phat 
sinh sinh vat tao ra tir su phan huy xdc dong vat, cay c6i, chu yéu la cac amin mach hg 
nhu metylamin, histamin va hodenin : 


i] HoO-{(C))—Cl—cHy-NE 


1 
H 


Histamin (gay di ting) Hodenin (lam tang huyét 4p) 
2. Cach danh sé 


a) Viéc d4nh sé trong vdng ancaloit don gian tun theo viéc danh s6 trong cac di 
vong di biét. Thi du, cdc ancaloit loai tropen danh sé theo kieu vong bixiclo : 


=a CH,OF 
Owes 


Tropan — Atropin 


~ b) Véi cdc vong phic tap hon thi cdch danh s6 hgp Ii 14 theo cach danh s6 cha c4c 
di vong, vong thom, vong no da biét. | 


Thi du, dinh s6 trong phan tit beberin (berberin) theo kiéu danh s6 trong phan tt 
pentaphen : 





* Pentaphen 
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Cac nguyén tit 6 cho hai vong gidp nhau cé thé duoc mang s6 cia nguyén tt din g 
truéc né kém chit a, b... Thi du : sau vi tri 4 1a 4a. 


c) Voi céc véng phuc tap hon, khong nhiing cé nhiéu vong gidp ma cdn thém cdc 
vong cé cdu néi, ttc la cé cfu tao khéng gian ba chiéu thi cdn chon vong co sd gdn 
giéng voi vong da biét réi danh sé vong co sé theo kiéu danh s6 vong da biét, tiép dén 
cac vong khac sao cho cé trat ur hét ving nay sang vong khac. Néu vong cé cdc nhém 
thé la céc géc hidrocacbon mach hd va d4n xuat cia n6 thi d4nh s6 cdc nhém thé & cdc 
nguyén tir cé sé nhé hon trudéc va danh so hét cdc nguyen 0 tu cla nhém thé dé theo thit tu 
ti vong ra ngoai, sau dé mdi dén nhém thé khac. 


Thi dy 1 : Danh sé trong phan ti mophin, mét ancaloit loai isoquinolin, néu danh - 
sé tir vong isoquinolin thi rat phitc tap, nén Robinson da biéu dién va danh sé theo kiéu 
vOng phenantren : 





Mophin kiéu isoquinon ~ Mophin kiéu phenantren 


Thi du 2 : danh sé trong phan tir 15 
cumin (koumin) mot ancaloit cla céy 14 N 
ngon loai indole chita ving kiéu cacbazole, 
nén cé thé danh sé theo vong cacbazole. 


Viéc danh s6 vong rat quan trong vi 
noé giup cho su dinh vj cdc nhém thé dugc ri 
rang va xdéc dinh c4u tric theo phuong phap 
phéd, dac biét v6i phé NMR. 





ll. MOT SO ANCALOIT TIEU BIEU 


Hién nay, loai ngudi da biét trén 5500 hop chat ancaloit thudéc khoang 20 loai di 
vong co ban khac nhau va mét loai khong c6 di vong 1A protoancaloit hay biogenamin : 
20 loai ancaloit nhu cdc loai pirolidin, piperidin, piridin, tropan, quinolin, isoquinolin, 
indole... Méi loai lai chia thanh cAc nhém. Thi du, loai isoquinolin dugc chia thanh céc - 
nh6ém : papaverin, beberin, mophin... Méi nhém cé mét s6 chat. Sau — la mét s6 loai, 
nhoém va chat tiéu biéu. 
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1. Ancaloit loai imidazole 


Pilocacpin cé trong cay pilocacpin jaborandi & Phi Chau cé tac dung chdéng tang 
nhan 4p va lam co hep con nguoi mat (trdi vi atropin). 


ed OO id i 


O 
Pilocacpin © 
2. Ancaloit loai piperidin 


Pai dién cho loai nay 1a contin va piperin. 


a) Coniin cé trong ném conium maculatum, rat — 
doc, gay té liét thin kinh va ho hap. N 


b) Piperin 14 ancaloit chinh cé vi cay manh cha 
hat Aé tiéu. Piperin 1A mét amit, tinh thé néng chay d 
128°C, oxi hod piperin bang thuéc tim dugc piperonal 14 mét don lugng cé gid tri cao. 


7p rerners 27>, ‘o=cH¢ So, 
. O _ Oo” CH, 0” H, 
Piperin Piperonal 


Coniin 


3. Ancaloit loai piridin 


Nicotin la ancaloit chinh cla 14 thudc id, c6 thé coi 1a ancaloit loai piridin hay loai 
pirolidin. Nicotin 1a chat long khong mau, trong khéng khi chuyén nhanh sang mau nau. 
Voi lugng it, nicotin kich thich than kinh va lam tang huyét 4p. Vdéi lugng cao, nicotin 
“an” niém mac cia hé hé hap dan toi tu vong. “Liéu chét” nicotin 14 60 mg. 


ane 
syd bt 


Nicotin 
4. Ancaloit loai tropan 


Ancaloit loai tropan c6 nhiéu nhém : nhém atropin, nhém cocain, nhém granatapfen,... 
Pai dién cho nhém atropin 14 chat atropin, dai dién cho nhém cocain Ja {-) cocain. 
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Atropin (xem cong thitc 6 phan danh sd) cé trong hai loai cay ca doc duoc IA 
Atropa belladonna va Datura stramonium, két tinh hinh lang tru, néng chay d 115°C, rat 
déc, cd tinh chat lam dan con nguoi mat (din déng tiy) nén duoc dung lam thuéc dan 
dong ttr dé dé soi khi kham mit. 


(~) Cocain Ja ancaloit chinh cha 1é coca moc G Nam Mi va dao Java (Indonesia). 
(-) Cocain Ia chat két tinh, néng chay 6 98°C. cé tac dung kich thich he than kinh trung 


ucng va giam dau cuc bé nén thuong duoc ding 1am thuéc giam dau vdi Iugng thap vi 
no rat doc. 


N-CH, 
COOCH, COOCH, 
* OCOC,H, = H 
; OCOC,H, 
H 
(dang ghé) 


9. Ancaloit loai quinolin 


Ancaloit tiéu biéu cila loai quinolin IA quinin. Quinin’ 1a ancaloit thudc loai 
quinolin déng thoi thudc loai quinuclidin. (-) Quinin JA chat ran, néng chay 6 177°C, vi 
dang, tach duoc tir vd cay canh kina (Cinchona) , cé thc dung chéng sét rét. 


4* 6 6 





6. Ancaloit loai isoquinolin 


Ancaloit loai isoquinolin dugc chia thanh nhiéu nhém : nhém papaverin, nhom 
beberin, nhém mophin... Dai dién cho nhém Papaverin 14 papaverin, cho nhém beberin 
la beberin, cho nhém mophin 14 mophin. 
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a) Papaverin 


Papaverin 1a ancaloit tach duge tir nhua vO qua cay 


. 2 CH,O ts 
papaver sonniferum (cdy thudc phién). D6 la chat ran, ISS: 
ate 


nong chay & 147°C, c6 tac dung dan vanh, nén duoc ding CH,O 
dé chita bénh co that dai trang, mach mau... CH, 
ge 
b) Beberin (xem cOng thie G phan danh s6) ~ | nea 
3 
Beberin tach duoc ti ré c4y berberis vulgaris (son OCH, 
thuong son), la chat ran, néng chay 0 145°C, cé tac dung Papaverin 


chita bénh ia chay. 

c) Mophin (xem cong thitc 0 phan danh s6). 

Mophin 1a ancaloit duoc tim thay sém nhat (nam 1806). D6 14 chat két tinh hinh 
lang tru, vi dang, cé tac dung gay ngl, quén dau, nhung gay nghién lam con nguoi mat 
cam gidc va lam vao trang thai hén loan, mat nhan tinh. 

Néu chuyén hod nhém -OH 6 C; thanh -OCH, ta duge 3-O-metylmophin goi la 
codein, it déc hon va 14 thuéc ho. 

Khi chuyén hod cé hai nhém -OH 6 C, va Cg thanh hai nhém -OCOCH, ta duge 
3,6-di-O-axetylmophin goi 14 heroin. Heroin 14 chat ran mau trang, la chat ma tuy cuc ki 
nguy hiém, c6 tc dung gay nghién manh gap 6 lan mophin. 


7. Ancaloit loai indole 


Ancaloit loai indole g6m cac nhom : indole nguyén nhu psiloxin (psilocin), 
cacbolin nhu hamin (harmin) va strichno (strychnos) nhu strichnin. | 


-a) Pstloxin 


Psiloxin tach duoc tir ndm psiloxibe mexicana ¢ Mehico va duoc ding dé diéu tri 
bénh tam li. 
OH 


CLT EN: 


| 
H Psiloxin 


b) Hamin 


+ 


Hamin cé trong cay peganum hamala, da duge Pekin (Perkin) va Robinson phan 
lap va nghién ctu cau tric, nd co khung cacbolin. 
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I = 
7 . . CH,0 : . » 
H H CH, 
Cacbolin Hamin 


c) Strichnin. 


Strichnin két tinh hinh kim, khéng mau, v1 
ding, néng chay & 268°C. Ngudi ta tach dugc 
strichnin tir cay ma tién (strychnos nux vomical). 


Strichnin 14 ancaloit thuéc nhém strichno, chita 
khung quen thuéc cacbazole nén cé thé danh sé tt 
khung cacbazole (xem céng thiic). Strichnin la chat 
_ déc bang B, dugc ding lam thudc tro tim, thudc 

chong bai liét,... | | 





§10. KHANG SINH 


|. KHAI NIEM 


Theo nghia hep, khdng sinh la cdc sdn phdm chuyén hod cua cde vi sinh vat co 
kha ndng diét hodc han ché su phat trién cia cdc vi sinh vat khdc véi luong rat nho, 
Theo nghia réng, khang sinh con bao gém ca nhiing hgp chat tit cay céi bac cao va caéc 
vat liéu déng vat c6 tac dung nhu trén. 


Cho tdi giita thé ki thi XX, ngudi ta da biét ti hon mot nghin chat khang sinh, da 
sé thu duoc tix loai ném phat quang, 11% ti vi khudn, 12% tit ndm cap thap, 6% tir nam 
bao tu, 14% tir cay cdi bac cao. 


Hé cdc chat khang sinh tré thanh dugc phém cén dugc tht nghiém 14m sang, chat 
nao cé tac dung chita bénh viém nhiém ma khong cé tac dung phu cé hai méi duge. Vi 
vay, trong sé hon mét nghin chat khang sinh phan lap duoc chi cé khoang 50 chat dugc 
. ding lam thuéc. . 

Tinh chat khdng sinh cia chat duoc dénh gid bang phé tac dung khang sinh, qua 
dé ngudi ta phan ra c4é chat cd phé tac dung rong va pho tac dung hep. Thude vao loai 
phé tac dung rong Ja streptomixin, tetraxiclin, cloamphenicol, neomixin, hanamixin... 


Thudc vao loai phé tac dung hep 14 penixilin, erithromixin, novobioxin... 
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eg 


Hau hét céc chat khang sinh dugc san xuat theo con dudng sinh téng hop (lén 
men). C6 mét sé khang sinh duce san xudt theo con dudng ban téng hop nhu téng hop 
penixilin tir axit 6-aminopenixilanic qua su axyl hoa. Riéng cloamphenicol va xicloserin 
duce san xudt theo con duéng téng hop ¢ nhiéu xi nghiép dugc ph4m bén canh ccn 
duémg sinh téng hop. 


\. MOT SO LOAI KHANG SINH THONG DUNG 


Cau tric cua cdéc chat khang sinh rat phiic tap. Dudi day 1a dai dién cla mét s6 
nhém c4u tric va cing 1a nhiing chat khang sinh quen thuéc : penixilin (nhém thiazole), 
tetraxiclin (nhém tetraxen), cloamphenicol (nhém benzen) va streptomixin (nhom 
glicozit). | 


1. Penixilin 
Tat ca cdc penixilin déu chia nhan thiazol : 


CH 
QO 3 
N CH, 
t _the~COOH 
R-CO-HNY § 5 “H 


Tuy theo géc R cha penixilin ma ching cé tén khac nhau, tuy géc co ban khéng 
d6éi. Chang han, khi géc R 1a CgH,-O-CH,- : phenoxymetylpenixilin, CgHs-CH,- : 
benzylpenixilin, p-HOC,H,CH,- : hidroxibenzylpenixilin, n-CsH,9- : amylpenixilin, 
CH,CH,CH=CHCH,- 1a pentenylpenixilin. 


2. Tetraxiclin 


Cau tric cha tetraxiclin la tetraxen thé va hidro hod m6t ph4n, dugc tach ra tir vi 
khudan don bao ding lam chat khang sinh. 


Nhoém khang sinh quan trong nay 1A tetraxiclin va dan xuat. Tetraxiclin cé 
céng thiic : | 
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C4c din xuat nhu 7-clotetraxiclin (aureomixin hay biomixin) va 5-oxytetraxiclin 
(tetramixin). Tetraxiclin cé tinh khang sinh cao, ding chita nhiéu bénh viém nhiém. 
Tinh chat khang sinh cia hgp chat nay 1a lam tc ché qua trinh sinh t6ng hop cia protein 
trong t€ bao vi khuan trong ribosom. 


3. Cloamphenicol 


Chat khang sinh nay 1A din xudt cha phenamidoancol, ding chita bénh bruceila, 
kiét li, sot thuong han, viém hong. 
H H | 
i. 
O.N —C—CH,OH 
H NHCOCHCh 


4. Streptomixin 


Streptomixin tach tir ndm Streptomyces griseus, duoc ding réng rai dé chita bénh 
lao gay ra bdi vi tring Céc. Cau trtic cha streptomixin phic tap : 






Nth 
NH H H NH—C=NH 
i H 

NH 


Streptidin OH 4H 


CH 
OH HC——— O———= cH 
Pe C— OH [H,CNH— CH | 
= CH O HC— OH 
L-Streptozd CH; HO—CH 


CH 


N-Metyl-L-glucozamin CH,OH 
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11. 


Thé nao [a hop chat di vong ? CO may loai hop. chat di vong chinh ? Cac dj vong thom 
duge phan loai theo nhitng tiéu chi nao ? Cho thf du minh hoa. 


C6 may cach goi ten cc hop chat di vong ? Quy tac goi tén hé théng theo Hanse- 
Vitman nhu thé nao ? Cho thi du. Hay cho bigt quy tac danh sé trong cac di véng don 
vong va di vong da vong. Cho thi du. 


Hay cho biét cac tinh chat co ban, dién hinh cla cac hop chat di vong khong them. Cho 
thi du. 


Hay viét cong thitc cu tao cla cdc hgp chat 6 tan trong day bin déi vé cau tao sau : 


Tetrahidropiran > a-(va y-}piran —> a (va y) piron + benzopiron — flavon —> flavonol 
—» flavanon — flavanonol. 


Hay phan tich dac diém cau tric thom va tinh chat thom cia furan, pirole va thiophen. 
Hop chat nao “thom” hon ? 


So sanh tinh axit — bazo va phan ting thé electrophin & cac hop chat pirole, indole, 
pirazole va imidazoie. | 


So sdnh cdu tric va tinh chat hoa hoc dién hinh cia piridin vai benzen va pirole. 
So sAnh cac tinh chat hoa hoc co ban cila piridin, benzopiridin va cac diazin. 


So sanh tinh chat phé: cia benzen, pirole, piridin va cac diazin. Cling gan nhu vay voi 
naphtalen, indole, quinolin va isoquinolin. 


Ancaloit la gl ? Cé may cach phan loai ancaloit ? Cac ancaloit co nh@ng tinh chat chung 
d&c biét gi ? 


¥ nghia cla cac hop chat di vong.ndi chung va cla cac ancaloit néi niéng. Cho thi dy. 


Thé nao la chat khang sinh ? Cho thi du. 
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Chuong XV 
HIDROXICACBONYL VA GLUXIT 


—————— sis ara asso 


Nhing hop chat him co ma trong phan tir cé chita hai hay nhiéu nhém chite khac 
nhau duoc goi la nhiing hgp chat tap chic. Tén goi cla chiing tuong img véi tén goi cha 
cac nhém chifc trong phan ti. 


Trong phan tu hep chat hitu co cé mat nhém hidroxi va nhém andehit thi hop 
chat dy dugc goi 1a hidroxiandehit. Khi c6 mat nhém chitc hidroxi va nhém xeton dugc 
gol la hidroxixeton. Tuong tu nhu vay, ching ta sé cé halogenancol, halogenphenol, 
halogencacbonyl, halogen axit hidroxiaxit, aminoancol, aminophenol, amino axit va 
nhiéu hop chat tap chitc khac. 


Cé rat nhiéu hep chat tap chifc va tinh chat cha ching rat phitc tap va phong phi, 
vi vay cac hop,chat tap chite da duoc chia thanh nhiéu chuong khac nhau. 


Trong chuong nay chi khao sat c4c hop chat hidroxicacbonyl va dac biét la gluxit. 


§1. HIDROXICACBONYL 


Hidroxicacbonyl (c6é khi con duoc goi 1a hidroxioxo) la nhitng hop chat hitu co tap 
chitc bao g6m cdc hop chat hidroxiandehit va cdc hop chdt hidroxixeton. 


|. DANH PHAP 


di vGi cdc hop chat tap chifc loai nay, ngudi ta hay ding danh phap thudéng va 
danh phap IUPAC (danh phap nua hé thong va hé théng). 


Trong phan tir cdc hop chat hidroxicacbonyl mach khong vong, nhom hidroxy! 
(-OH) c6 thé & cdc vi tri-khdc nhau. Vi tri cla nhém hidroxyl trong cdc hop chat nay 
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duoc chi ra bang cdc chit cdi Hi Lap nhu a, B, y, 6, , 9... (danh phap nita hé thong) hoac 
duoc chi ra bang cdc chit sé A Rap 1, 2, 3... (danh phap hé thong). Nhém hidroxyl trong 
cic hop chat hidroxicacbonyl thom cé thé 6 cac vi uri ortho, para hay meta. 

Thi dul: | 
HO-CH>-CHO : danh phap thuéng 14 andehit glicolic, danh phap nua hé théng la 
andehit a-hidroxiaxetic. Con danh phap hé thong IUPAC la 2-hidroxietanal. 

Thi du 2: | 

CHO — danh phap thuéng 14 andehit salixilic 
or ae danh phap nita hé thdng 14 andehit o-hidroxibenzoic 
~ danh phap hé théng 14 2-hidroxiphenylmetanol. 


ll. PHUONG PHAP DIEU CHE 


1. Phan ting ngung tu andol 


Phan tng ngung tu cla céc hop chat cacbonyl (andehit hoac xeton) trong mdi 
trung kiém cho san phdm 1a B-hidroxiandehit hay p-hidroxixeton. Day la phan tmg 
céng nucleophin cua tac nhan phan tmg vao hop chat cacbonyl. 

Thi dul: 


2cH,cHO —@"E, cH; ~CH-CH)~CHO 


OH 


3-Hidroxibutanal 
Thi du 2: 


CH,0 + CH;CHO “2503, HO-CH)CHjCHO 


at & 


3-Hidroxipropanal 
Thi du 3: 


3CH,0 + CH,;CHO 4°82, (HOCH,)3;C-CHO 


Trihidroximetylenaxetandehit 


Thi du 4 : 
OH 
| | 
2CH,—-C-CH, a CH ~C-CH ~C-CHy 
il 
CH, Oo 


Ancol diaxetonic 


ZOHHHOUCOSA {53 


oe 


2. Phan ting ngung tu benzoin 

Phan ting ngung tu benzoin 1a phan tng tu ngung tu néi bat cla cdc andehit thom. 
Phan ting can xtic téc dic biét 14 ion xianua CN . Cé ba tinh chat dac trung cho chat xtic 
tac nay: oe 

- Kha nang phan img nucleophin di dé cé thé céng vao nhém chiic cacbonyl. 

— Két qua lam tang cuéng tinh axit 6 nguyén ti hidro gan vGi nguyén ti cacbon 
bén canh nhom chic -C=N. 

- Nhom xianua -CN cé kha nang di ra khoi cau tao xianhidrin trong hop chat 


_ trung gian cudi cing. 


Thidu: | 
2 (C)-cHo =o CH-C 
Ou 6 


Benzoin 


KCN 
— ——— —_ — 
2 CH, 0{O)-cHo CH,OH 93% CH; 0{(O)-cH c_{C))-0cH 
OH O 


4,4’-Dimetoxibenzoin 
(hiéu sudt 60%) 


3. Phan ting ngung tu axyloin 
Phan tmg ngung tu axyloin 14 két qua xtr lf este hay dieste véi kim loai kiém. Phan 
ting duoc tién hanh trong dung moi tro (khéng proton) nhu ete hay hidrocacbon cé nhiét 


dé séi cao. Phan tng xay ra nhu sau : 


Na + R-C-O-R' —>» R-C’-OR' + Na* 
lk | 


O on 
| PP 
2R~C-OR’ —>R-C - C-R —> R-C-C-R + 2R'07 
O- OR' OR 00 
R-C-C-R A> R-C=¢ CR > R-C= CR = R-C-CHR 
0 0 0- oO OH OH O OH 


Hop chat axyloin | 
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Thi du : 


—, + 2Na 
COOCH, ete 








~2CH;07 _2Na_ 
— ~3Nat 


2-Hidroxixiclohexanon 


Ceo 
C-OCH 
‘om 


Khi co ngudn cung cap proton thi este dugc khir dén ancol bac nhit. 
Thi du: | 


7 Na 
C2HsOCO[CH2 ]gCOOC2Hs ea gq? HOCH) ~[CH)]g -CHy -OH 


Decan-1!,10-diol 
4. Phan ting oxi hoa titng phan cac ancol da chite 


Cac hidroxicacbonyl cé thé thu duge khi oxi hod cdc ancol da chitc bang cdc tac 
nhaén oxi hod khac nhau, 


Thi du: 

To? OFF _HNO, dic HO-CH,-CHO + H,0 
CH, -—OH 

Etylen glicol Andchit glicolic 
Hoac oxi hoa khéng hoan toan glixerol. 


HOCH, -CHOH-—CHO 
Glixerandehit 
, ar H:021F #04, 
HOCH»CHOHCH,OH —2-2—=F4, 


HOCH -C- p tnOH 


sihidrerdaneton 


5. Thuy phan hgp chat cacbonyl cé chita halogen 
Phan tng tién hanh dé dang trong méi trudng kiém. 
Thi du: 


BrCH,-C-CH Br + 2H,0 -24, Hocn, ~C-CH)OH + 2HBr 
il 
O O 
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Ill. TINH CHAT HOA HOC 


Trong phan tu hgp chat hidroxicacbony! cé chita hai nhém chittc hidroxy! -OH va 
cacbonyl ~-CHO, nén chiing cé tinh chat hod hoc riéng ré cha hai nhém chitc, déng thdi 
do anh hudéng tuong ho gitta hai nhém chitc nay ma ching con cé phan ting chung cua 
hai nhém ehtic nia. 


1. Phan wng cua nhom hidroxyl 


Tuong ty ancol, nhém hidroxyl trong hgp chat hidroxicacbony] tham gia mot s6 
phan img sau : 


~ Phan tg oxi hod: 

Tuy thuéc nhém hidroxyl 1a ancol bac 1 hay bac 2. Néu la ancol bac 1, -~CH,OH 
dé bi oxi hod cho andehit. Néu 1A ancol bac 2, >CHOH bi oxi hod thanh xeton. 

— Phan tng khit: 


Nhém hidroxyl cfing bi khir boi kém trong moi truéng axit axetic thanh nhom 
metylen, trong khi dé nhém xeton van giit nguyén. 


QO | | O 
_ 4 
' CH,00H 
OH 
2-Hidroxiclodecanon Xiclodecanon 


~ Phan tng este hod: 


_Nhom hidroxyl trong phan tu hidroxicacbonyl tham gia phan tmg este hoa véi 
anhidrit axetic cho hiéu suat cao. Thi du : 


CH; 0) (CH,CO), 0, ° CH, O 
> 
ih ; 
3-Metyl-2-hidroxixiclopent-2-on-1-en 3-Metyl-axetoxixiclopent-2-en-I-on 


‘CHiéu suat 94%) 
~ Phan ting dehidrat hod (phan tmg loai nudc) : 


Cac hidroxicacbony] cé thé loai nuéc nhé xtic tac axit hay bazo cho andehit hoac 
xeton chua no. 
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Thi du: 


(O)- cH-c#, -cHo — (O)-cu=cH-cHo + H,O 
| | 
OH 
Andehit xinamic 
ee oes —> CH: Na en + H,0 
| 
OH O © 


Pent-3-en-2-on 


Ancol mat nuéc thanh anken khi cé xtic tac axit : 


| | * tt poy tt ip 
— ae —C-C- — —-C-C- as >C=C< 
| | 
H OH H OH} 
8-Hidroxicacbonyl loai nudc khéng nhing nhd xtc tac axit ma cdn nhd xtic tdc 
bazo qua giai doan tao thanh ton enolat : 
OH OH OF 


| 
—C-CH-C=-0 +0OH = -C-C=C- + H,0 
| | | | t | 


I 


-~C=C-C=0O + OH 
| f | 


B-Hidroxicacbonyl loai nudéc dé nhat, sau dén cdc ancol mach thang va kém nhat 


la cac hop chat a-hidroxicacbonyl. 


2. Phan ing cua nhoém cacbony! 


Phan tmg cla nhém cacbonyl trong cac hop chat hidroxicacbonyl tuong tu nhu 
phan tmg cua nhém andehit hoac xeton. 


Thi du : khi bi khu hod, nhém cacbonyl trong phan tit hidroxicacbonyl cé thé bién 
thanh nhém -CH,OH (néu nhém cacbonyi dau la andehit) hoac thanh nhém' >CHOH 
(néu nhém cacbonyl la xeton). Giéng hop chat cacbonyl, nhém cacbonyl trong phan tt 
hidroxicacbonyl ciing phan tng vdi hidroxylamin cho oxim va cac hop chat c- 
hidroxicacbonyl phan ting véi phenyl hidrazin du cho osazon. Hai phan tmg nay sé duge 
nghién citu ki luGng o phan sau cua chuong nay. 
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3. Phan ting oxi hoa lam.gay mach cacbon 


Tuong tu cac hgp chat 1,2-diol, khi tac dung vdi axit peiodic HIO, hay mudi natri 
cia né6, NalO,, cac hop chat o-hidroxicacbonyl bi oxi hod gay mach tao thanh caéc 
andehit va axit cacboxylic cé6 mach ngan hon. 


Thi du: 
a + HIO, —> CH3;CH,CHO + HCOOH + HIO; 
OH 
CH; on ee + HIQ, — CH3;CHO + CH3;COOH + HIO; 
OH O 


Phan ting quan trong nay duge sit dung dé xdc dinh cau tric cla cdc phan tir gluxit. 


4. Phan iing té hgp cua hai nhom hidroxyl va cacbonyl 

Cac hop chat hidroxicacbonyl cé nhém. hidroxyl -OH 6 cae vi tri y va 5 c6 kha 
nang céng hop vao nhém cacbonyl dé tao ra vong 5 hay 6 canh goi lA hemiaxetal vong. 
Phan ting xay ra trong m6i trudng trung tinh hay nhé xtic tac axit, bazo: 


Rt a ioe R| “TF 
Hidroxiandchit Hemiaxetal ving 
(hedc hidroxixeton) (hoac hemixetal vong) 
Thi du: H OH 


Y 
HOCH,CH,CH,CHO = ( ? 


2-Hidroxioxolan 


5 | 0. _OH 
HOCH,CH,CH)CH,-C-CH,; ==> 


2-Hidroxi-2-metyloxinan 


Ca hai nhém hidroxyl va cacbonyl déu tham gia phan tmg va déu bi bién déi. 
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O pirolidin, C,H, 
cat héi iuu : 


5-Metyl-2-pirolidinoxiclopent-2-en-1-on 
(Hiéu suat 95%) 


§2. GLUXIT 


Gluxit con goi 1a saccarit (hay cacbohidrat), 1a thuat nei chung dé chi nhiing hop 
chat polihidroxicacbonyl. Gluxit dugc phan loai dura theo sé nguyén tu cacbon trong phan 
tt: néu cé bay cacbon 1a heptozo, séu cacbon IA hexozo, nam cacbon 1a pentozo, v.v... 


Gluxit con duoc phan loai theo s6 mat xich (don vi) trong phan tir, nhu monosaccarit, 
disaccarit va polisaccarit. | 


Gluxit chita nhém chtta andehit goi 1A andozo, chtta nhém xeton JA xetozo. 


Gluxit 1a thanh phan quan trong cha cdc co thé sinh vat. Gluxit chiém t6i 80% 
khoi lugng khé ctta cay cé vA khoang 2% khdi luong khé cla co thé dong vat. 


Nhu vay, ham luong cha gluxit trong co thé déng vat ft hon nhiéu so véi protein va 
lipit. Ngugc lai, trong thé gidi thuc vat thi gluxit JA nhiing chat hitu co tap chiie phd bién 
nhat. Trong thuc vat, gluxit tén tai chu yéu duéi dan g xenlulozo va tinh bét. Xenluloze 
trong thanh phan m6 nang dG dé tao déng cho cAy diing ving, tén tai va phat trién. Hay 
noi cach khac, xenlulozo 1a vat liéu x4y dung nén co thé thuc vat. Cay céi con san xuat 
ra tinh bét dé lam thitc an du trit voi mot luong rat lén nhu hat, qua, cli v.v... 


Trong tu nhién, nhé nang Iwong ctia dnh sang Mat Troi va chat diép luc clorophin 
trong la xanh ma cay cé tong hop duoc gluxit tir khi cacbonic CO, va nuéc H,O. Qua 
trinh quang hop nay xay ra nhu sau : 


, hv 
6CO>, “+ 6H,0 “2874 kI/mol” 6H 206 + 60> 
Glucozo 
gau d6 hang ngan, hang van phan ti glucozo lai két hop véi nhau thanh polime. 
D6 1a tinh bot va xenluloze. : 


nC, Hj}70¢ —- (C6995 )n + nH ,0 
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Xenlulozo va tinh bét déu cé cing cong thie phan tit (CgH)90),, nhung cé cau tao 
khac nhau. 


Khi ti¢u thu gluxit, céc co thé sinh vat nhan duge nang lugng 16n, déng thi lai 
giai phéng khi CO, va H,0. 


(C6H) 995), + 6nO> —- 6nCO> + 3nH40 + QO 


Co thé déng vat khong thé tén g hop dugc gluxit ma phai tiép nhan ching qua thitc 
an. Qua trinh quang hgp tao ra gluxit 0 thuc vat gitt vai tro quyét dinh déi vdi doi séng 
cua con ngudi-va déng vat trén Trai Dat. 


Ham luong gluxit trong mot s6 co quan cla déng vat va thuc vat ghi o bang XV-1. 


Bang XV-1. Ham lugng gluxit trong mdt s6 co quan déng vat va thie vat 
(tinh theo % khdéi lucng tuci) 


Hat lia mach 


Hat lia mi 
Khoai tay 





Nam 1861, Butlerop 14 ngudi dau tién téng hop duoc gluxit khi 6ng cho forandehit 
HCH=O ché hod vi nudc véi theo phuong trinh sau : 


6HCH=0 AOE CoH 0, 


Sau phan ung thu dugc mét dung dich dudng trong nudc, cé6 mau vang sang, vi 
ngot va cé phan mg hoa hoc giéng dung dich glucozo. San phdm téng hop nay la mét 
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* ory: 


cee 


hén hop phic tap cilia nhiéu monosaccarit khdc nhau, trong dé glucozo chi cé néng dé 
nhat dinh. 


Gan day cdc nha hod hoc Nhat Ban da lap lai thi nghiém cia Butlerop véi cdc xtic 
tac khac nhau : NaOH, KOH, LiOH, Ca(OH),, Ba(OH),... nhung xtic tac 14 Ca(OH), 
cho hiéu suat dudng cao hon ca. 


Nam 1884, Cac Smit (Karl Schmidt) di goi cdc gluxit la hidratcacbon (nguyén 
tiéng Anh 1a carbohydrates). Vao thoi ay, ngudi ta thay nhiéu hop chat loai nay nhu 
C5Hy 905, CgH) 206, CygH990) ,... déu cd chung cong thite cacbohidrat C,(H,0),,. Nhung 
ngudi ta lai tim thay nhiéu hop chat trong tu nhién vé tinh chat thi thuéc loai cacbohidrat 
nhung lai c6 ti 1é cacbon, hidro, oxi khac véi cacbohidrat, nhu deoxiribozo c6 céng thiic 
CsHi9Q4. Mat khac, lai cé nhiéu hop chat nhu axit axetic, C,(H,O)), axit lactic 
C3(H70)3... c6 cing cong thie cacbohidrat C,(H,O),, nhung khéng thé xép vao loai hop 
chat nay ducgc. 


Nam 1917, hoi nghi quéc té vé danh phdp hod hoc da dé nghi thay danh tir 
“cacbohidrat” thanh “gluxit”. Tuy nhién, cdc ti gluxit, cacbohidrat va saccarit déu duoc 
luu ding. Nguoi ta thuong phan loai cac gluxit thanh cdc nhém nhw sau : 

1. Monosaccarit hay gluxit don gian hay monozo 

La nhing gluxit khéng cé kha nang thuy phan thanh cdc gluxit don gian hon. 


D6 la cac polihidroxiandehit hay polihidroxixeton. Trong thién nhién, ngudi ta da 


- tim thay monozeo c6 tit nam dén tam nguyén tit cacbon. 


Pentozo C5H90s5 c6 D-ribozo, D-xilozo, L-arabinozo, v.v... 
Hexozo C,H,20, c6 D-glucozo, D-fructozo, D-galactozo, D-mannozo. 


Heptoze CAH, 407 co D-sedoheptulozo. 
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2. Oligosaccarit hay oligoza 


La nhimg gluxit khi thuy phan dén cing cho tl 2 dén 10 monozo. Oligos theo 
tiéng Hi Lap nghia 1a it. TAi du disaccarit, trisaccarit, tetrasaccarit, pentasaccarit. Nhiing 
disaccarit quan trong la saccarozo, mantozo, lactozo déu cé céng thie phan tlt C),H,,0, ). 
Saccarozo duoc coi 1a su ngung tu cua 1 phan tir D-glucozo véi 1 phan tt D-fructoze 
{(D-glucozo + D-fructoze). Tuong tu, mantoze la (D-glucoza + D-glucozo), lactozo 1a 
(D-glactozo + D-glucozo), rafinoze la trisaccarit (D-glucozo + D-fructoze + D-galactozo). 
Oligozo c6 tinh dudng, vi ngot va dé tan trong nude. 
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3. Polisaccarit hay polioze cé 2 loai : 


a) Homopolisaccarit : La nhiing gluxit khi thuy phan hoan toan cho hon 10 don vi 
monozo cung loai. Homopolisaccarit thién nhién thudng chia tir 100 dén 3000 don vi 
monozo nhu xenlulozo, tinh bét, glicogen. 


6) Heteropolisaccarit : La nhimg gluxit ma khi thuy phan hoan toan cho hai hay 
nhiéu loai monozo khde nhau va c4 nhiirg chat khong phai 14 gluxit, thudng goi 1a 
aglicon. Heteropolisaccarit hay gap 1a chitin, pectin, aga.... 


Ngoai ra, ngudi ta con phan loai cacbohidrat theo tinh khir. Nhu vay, ching ta cé 
duong khit va duéng khong khi. Tat c4 c4c cacbohidrat khir duoc thuée thir Felinh 
(Fehling) hoac Tolen (Tollens) hoac Benédic (Benedict) dugc xép vao loai dudéng khir va 
cacbohidrat khong khtr duc cac thi trén 1a duéng khéng khi. 


(Thuéc thir Felinh 14 phic cha ion Cu** yéi mudi natri, kali tactrat. N6 oxi hoa 
nhom —CHO thanh -COOH va cho két tha Cu,O mau dé. 


Thude thu Tolen 1a dung dich bac nitrat trong amoniac. Thudéc thir nay cing oxi 
hoa nhém -CHO thanh -COOH va tach bac kim loai. 


Thuéc thi Benedict 14 phifc cha ion Cu?* véi ion xitrat. N6 cling oxi hoa nhém 
-CHO thanh -COOH va cho két tha Cu,0). 


Tat ca cdc monosaccarit di 14 andozo hay xetozo déu 14 nhiing dudng khtt. 
Hau hét cdc disaccarit la nhing duéng kh. 


M6t s6 disaccarit va trisaccarit khong cé tinh khit dugc xép vao loai duéng khéng 
Khu nhu saccarozo, trehalozo, rafinozo (trisaccarit). 


I. MONOSACCARIT 


1. Dinh nghia va phan loai 


Monosaccarit 1a nhiing hgp chat polihidroxicacbonyl. Tuy theo nhém cacbonyl 6 
dang andehit hay xeton ma chia thanh hai loai : 


— Hop cht polihidroxiandehit goi la andozo, c6 cong thitc : 
HOCH), -[CHOH], —CHO 
- Hop chat polihidroxixeton goi 14 xetozo, cd céng thitc : 


HOCH) ~{CHOH]}, -C-CH0H 


l 62 2 HHHOLC OBE 


ye At 
afd: 


Tuy theo sé nguyén ti cacbon trong phan tii ma monozo dugc goi theo cac tén 
khdc nhau. Néu trong phan ti cé ba nguyén tu cacbon 1a triozo, bon nguyén tir cacbon 1a 
tetrozd, ndm nguyén tit cacbon 14 pentozo, sau nguyen tir cacbon la hexozo (CgH)29¢) 


va cé 7 nguyén tit cacbon 1a heptozo (C7H 406), V-V.-- 


Trong tu nhién, cdc pentozo va hexozd la phé bién va quan trong nhat. Trong cac 
pentozo thi D-ribozo va D-2-deoxiriboze la déng quan tam nhat vi ching tham gia vao 


thanh phan axit nucleic : 


CHO CHO 1 
H OH H H 2 
H OH H OH. 3 
H OH — iH OH 4 
HOH. | H,0OH 5 
D-Ribozd D-2-Deoxiriboz0 


PGi v6i hexozo cé andohexozo va xetohexoza. 


Andohexozo quan trong nhét la D-glucozc, D-mannozo va D-galactozo. Con 


xetohexozo phé bién nhat 1a D-fructoza. 


CHO CHO CHO 
H OH HO H H OH. 
HO H HO H HO H 
H OH H OH HO H 
H OH H OH H OH 
| CH ,0H CH,OH CH ,0H 
D-Glucozo D-Mannozd D-Galactozo 


?. Cau tric cilia cac monozd 


a) Cdu tao dang mach hd cia monozo 


‘CH,OH 
=O 
HO——H 
H—+—OH 
H—+—OH 
CH,OH 


D-Fructoze 


Trong tu nhién, glucozo la mot monosaccarit phé bién nhat va quan trong nhat, vi 
vay dé nghién ct cau tao cha céc monosaccarit, ching ta phai nam ving cdu tao cua 


glucozo. 


Qua phan tich dinh tinh va dinh lugng, neudi ta di xc dinh duge cong thuc phan 
tit cla glucozo 14 C,H,.0,. Muén thiét lap cau tao cha glucozo chiing ta phai xac dinh 


su cé mat cla cdc nhém chic va mach cacbon nhu thé nao. 
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So d6 XV-1 : X4c dinh cdu tao cha glucozd 


7c + HI, Pdo ‘ean 
aE Neto Oxim 
Glucozo (2) +CoHsNHNH) Hidrazon 
Br, H,0 
(CeH120e ) (3) ee (C3H, ,O5)COOH, axit gluconic 
on cc CsH7O(OCOCH;)s;, pentaaxetat 
+ HNO, 





(5) HOOC-(C,H,0,)-COOH, axit glucaric 


Xac dinh céu tao hoa hoc cia glucozo bang cdc thi nghiém sau : 


- Thi nghiém (1) : Khi cho glucozo tac dung vdi hidro iodua HI va photpho dé thu 
duoc n-hexan. Diéu do chimg to = tu glucozo cé 6 nguyen tt’ cacbon, mach hé va 
khéng phan nhanh. 


- Thi nghiém (2) ; Khi cho glucozo tac dung véi hidroxylamin cho oxim va tac 
dung voi phenylhidrazin cho hidrazon, ching to phan tt’ glucozo cé6 nhém chic cacbonyl, 
>C=O (cé6 thé 14 andehit hoiic xeton). 


— Thi nghiém 3) : Cho glucozo tac dung nudc brom thu duge axit gluconic, 
(C3H, ,O5)COOH, mét axit monocacboxylic. Qua (2) va(3) xdc dinh duoc glucozo cé 
nhom chic andehit. 

~ Thi nghiém (4) : Khi cho glucozo thuc hién phan tng este hod véi anhidrit axetic 
hay axetyl clorua thu dugc penta-O-axetylglucoza, ching td glucozo cé 5 nhém -OH. 

— Thi nghiém (5) : Khi oxi hod glucozo bang HNO, thu duoc axit dicacboxylic, 
chimg to glucoze cé chifa ca hai nhém chttc ~-CHO va -CH,OH. 

Qua cac dit kién trén cé6 thé két luan vé cau tao hod hoc cia glucozo nhu sau : 
phan tu glucozo cé 6 nguyén ttt cacbon, mach hé, khong phan nhanh, cé 1 nhém andehit 
-CHO va 5 nhém hidroxyl -OH (trong d6 cé6 1 nhém 14 -CH,OH). Nhém andehit phai 6 
dau mach va méi nhém hidroxyl chi lién két véi 1 nguyén tk cacbon. D6 1a 
pentahidroxiandehit hay 14 mét andohexozo cé cong thitc cu tao : 

a7 es oo ie CHO 
OH OH OH OH OH 
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Tat ca cdc phan tng trén duoc trinh bay nhu sau : 





CH; H=N—OH 
CH HOH 
CH) HI CHOH 
CH, P dd HOH 
CH, 7 CHOH 
CH, S CH,OH 
n-Hexan oF Oxim cia glucozo 
HO CH=NNHC.Hs 
HOCOCH, HOH 
CHOCOCH, CHOH 
HOCOCH, HOH 
CHOCOCH, HOH 
CH,OCOCH, CH,OH 
Penta-O-axetylglucoza Phenylhidrazon 
OOH oe | COOH 
[CHOH] A ' [GHOH] 4 
CH,OH COOH 
Axit gluconic | Axit glucaric 


Negoai nhing phan ting co ban néu trén dé x4c dinh cau ‘tao hoa hoc cha glucozo, 
ngudi ta cé thé ding mét sé phan ting khac. 


Thi du : Dé ching minh glucozo cé céu tao mach thang cé thé cho glucozo tac 
dung voi HCN, tiép theo la thuy phan va cudéi cing cho tac dung voi HI, dun nong thu 
dugc axit n-heptanoic. 


Hoac dé chimg minh trong phan tit glucozo c6 5 nhém -OH, ngudi ta thu hién 


phan img khir bang Na/Hg, H™ thu duoc sobitol, sau dé axetyl hoa bang eid thu 
ducc hexaaxetat, v.v.. 


b) Cau hinh dang hd cilia cée monozo 
* Déng phan quang hoc 


Cac monozo cé C bat déi (C’) sé c6 déng phan quang hoc. S6 déng phan quang 
hoc khi cé6 n nguyén tt cacbon bat déi 1a 2”. 


165 


Dang andoze: 

« Trioza (3C) cé ic’: 2! déng phan quang hoc, tao ra 1 cap d6i quang. 

« Tetroza (40) cé 20° 3 2? déng phan quang hoc, tao ra 2 cap d6i quang. 

« Pentozo (SC) cd 3c: 2 =8 déng phan quang hoc, tao ra 4 cap doi quang. 
« Hexozo (6C) co 4c’ : = 16 déng phan quang hoc, tao ra 8 cap ddi quang. 
(Xem bang XV-2 va XV-3). | 

Dang xetoze : . 

Xetohexozo c6 3C: 2° =8 déng phan quang hoc, cé 4 cap d6i quang. 

* Xép day D va day L 


Céu hinh cua c4c monoze cé nhiéu nguyén ti cacbon bat déi duge so sanh voi 
andehit glixeric dé xép chting thuéc day D hay day L. 


CHO CHO 
H OH HO He 
H,0OH CH208 | 
D(+)-Glixerandehit L(-)-Glixerandehit 
(hay R-glixerandehit) (hay S-glixerandehit) 


C4u hinh chung cia phan ti cdc monozo 1a dua vao cdu hinh cia nguyén tir C" xa 
nhat so véi nhém cacbonyl. Néu c4u hinh cba nguyén ti cacbon do tring v6i cfu hinh 
cha D-glixerandehit, ta x€p ching vao day D, néu tring vdi céu hinh cha L-glixerandehit 
ta xép chiing vao day L. Con géc quay thuc cia monozo sang phai dugc biéu dién bang 
dau (+), néu quay trai duge biéu dién bang du (-) nhw hai céng thc G trén. 


Cach biéu dién cong thitc cdc monoze theo Fise : 


- Dudng thang dimg dé m6 ta mach chinh cua cacbon, trong dé cacbon c6é s6 ox 
hod cao nhat duoc xép o trén cing. 

_ DHudng ké ngang vudng géc vi dudng thang dimg dé biéu dién cic nh6m -OH 
va -H (nam @ hai bén duéng thang ditmg). 

- Tat cé céc nguyén tit cacbon, cac nhém -OH va -H déu nam trén mat phang. 

Hé x4c dinh cdu hinh (day D hay L) cla cac monozo c6 hon ba nguyén ti cacbon 
trong phan tir, ngudi ta 4p dung phuong phap cét mach lan lugt cac nguyen tly cacbon, 


trong phan tir dé chuyén vé andehit glixeric (theo phuong phép Ruff hoac Wohl) va so 
s4nh voi andehit glixeric chudn. 
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Thi du : Glucozo thién nhién cé 6 nguyén tir trong phan tit, muén biét glucozo 
thién nhién thugc day D hay L, chting ta phai ct 3 ldn, mdi lan c&t bét 1 nguyén tir 
cacbon theo phuong phap Ruff : 


CHO COOH COO CHO 
Br ry CaCO, H,0, 
[CHOH], 7,0? [CHOH], = [CHOH] Ca Hoo? [CHOH]; 
CH,OH CH,OH CH»OH : CH,OH 
Tiép tuc cat giam hai lan nifa : | 
CHO CHO CHO 
| | 
| [CHOH}; —» (CHOH}) —>» CHOH 
CH,OH CH3;OH CH,OH 


Glucozo thién nhién sau khi tién hanh c4c budc nhw trén thi thay né tring véi 
D-glixerandehit. Vay glucozo thién nhién thuéc day D va ta cé D-glucozo. 


* Vi tri tuong déi cla cdc nhém -OH gan vdi cacbon bat déi trong D-slucoza. 


 Glucozo cé6 4c (C5, C3, Cy va Cs) va c6 2° = 16 déng phan quang hoc. Trong sé 
do co 8 dong phan day D va 8 déng phan day L. O trén ching ta da xac dinh pelucozo 
thién nhién la D-glucozg, tite nh6m -OH lién két véi cacbon bat déi s6 5 8 bén phai theo 
céng thitc Fise. 


Chung ta con phai xdc dinh 3 nhém -OH lién két véi cacbon bat d6i s6 2, s6 3 va 
sé 4. 


Glucozo c6 8 déng phan day D va D-glucoze thién nhién 14 mot trong sé 8 déng 


phan day D nay. 

CHO | CHO CHO CHO 
H——OH - HO H H——OH ——OH 
H—+—oH H—+—OH HO H OH 
H——~OH H——OH H—+—OH HO H 
H OH H——-OH H——OH OH 

CH,OH CH,OH © H,OH H,OH 

(I) (II) (IIT) (IV) _ 
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CHO CHO CHO CHO 

HO H H——OH HO H HO H 

HO H HO H H——0OH HO H 

H——OH HO H HO H HO H 

H OH H——OH H—+—OH H H 
CH,OH CH,OH CH,OH H,OH 

(V) (VD (VID (VIID 


Tu D-glucoza, ta lam cac thi nghiém sau : 

1) Cho D-glucozo tac dung v6i axit nitric HNO; thu duge mot diaxit cacboxylic 
-quang hoat. Tién hanh thi nghiém twong tu véi cé¢ déng phan D ¢ trén thi chi cd (1) va 
(VI) cho hai diaxit khéng quang hoat. Do dé ta loai céng thitc (1) va (VI) khong cé6 cau 
hinh giéng D-glucoze. 


2) D-glucozo cho phan ting cat mach 1 cacbon theo Ruff, sau d6 cho tdc dung véi 
axit HNO, thu duoc hop chat diaxit quang hoat. Tién hanh phan ting twong tu nhuw trén 
thi chi cé (II), (IV) va (VID cho cdc diaxit khéng quang hoat. Ching ta lai loai tiép (II), 
(IV) va (VID. 


3) Dua vao phan ting tao osazon. 


Trong cac andohexozo ¢ trén, cacbon s6 1 va s6 2 sé tao ra osazon va néu céu hinh 
tir cacbon sé 3 dén cacbon sé 5 gidng nhau sé tao ra cling mot osazon. 


Trong 8 déng phan day D cia glucozo sé cé 4 d6i cho cing mét osazon 1a : 
(I) va (1D, (HID) va (V), (IV) va (VID, (VI) va (VIID. 


Can cit vao két qua trén ta loai tiép céng thitc (VIII). Nhu vay, D-glucozo chi cé 
thé 14 mét trong hai céng thie (III) va (V). 


4) Cho (IID) va (V) tac dung vdi H, cé niken xtic tac déu cho hai ruou sdu lan rugu. 


CHO CH»,OH CH,OH CHO 
OH OH HO HO 
HO Maite! HO , HO H,_ HO 
oH. ™ OH °. OH Ni OH 
OH OH OH _ OH 
CH,OH CH,OH . CH,OH CH,OH 


(LIT) 7 CHT) (¥) (¥) 
Khi quay toin bé phan tt mét géc 180°, ta cd: 
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CH,OH CH,OH 
HO HO 


qr’) —>*-» HO ; (wv) + HO 
OH | OH |. 
HO OH (V") 
CH,OH | _ CH,OH 

Nhu vay, (V’) tring (V”) con (IIY’) khéng tring (III’’), hay (V’) cé truc déi ximg 
bac 2 con (IP) khong co. | 

Khi cho glucozo thién nhién khd hoa tuong ty va quay nhv trén thi khong co su 
tring. Vay, D-glucozo tmg voi (IID. Néu cho (Il), (V) va glucozo thién nhién tac dung 
v6i axit HNO, va quay nhu trén ciing cho két qua tuong tu. 


‘Céc D-andozo va L-andozo duge trinh bay 6 bang XV-2 va XV-3. CAc D-xentozo 
dugc trinh bay 6 bang XV-4. 


Bang XV.2. Cac déng phan quang hec cua D-andoze 


CHO CHO CHO CHO CHO CHO CHO CHO 
H OH HO H H OH Ho H H OH HO H H GH HO H 
HO H Ho Hi H OH H OH HO H HO H H OH H OF 
H OH Hi OH H OH H OH Ho H HO H Ho —+— H HO H 
os OH = 0H + OH + OH + OH st OH = 0H st OH 
CH,OH CH,0OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,0OH 
D t+) - Glucoze - D ¢+)- a v- D ¢+) - xy D va D (+) - Guloze D (+) = idoze 
CHO CHO CHO CHO 
HO H H OH HG H H OH 
H OH H OH HO s | HO H 
iF om ion oT ao 
CH,OH CH.OH CH.OH CH,OH 
D (-) - Arabinoza D {-} - Riboze D (-) - Lixozo D (+) - Kilner 
CHO CHO 
H OH HO H 
H a DH H an OH 
D(-) - Erithroze H-}-0H D (-} - Threaze 
CH,OH 
D (+} - Glixerandebit 
P7HHAC OSA, 
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Bang XV.3. Cac déng phan lap thé va céc monosaccarit thuéc day L-andozo 


CHO CHO CHO CHO CHO CHO CHO CHO 
HO-C-H H-C~OH HO-¢-H H-¢-oH -H-¢_on HO-C-H H-C-OH HO-C-H 
_ -H-C-OH H~C-OH  HO-C-H HO-C-H H-C-OH H-C-OH  HO-C~H HO-C-H 
HO-C-H HO-C-H HO-C-H HO-C-H H-C-OH H-C-OH H-C-H H-C-OH 
HO-C-H = HO-C-# HO-C-H = HO-C-H HO-C-H = HO-C-H HO-C-OH — HO-C-H 
CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH CH,OH © CH,OH 
L-Glucoza L-Mannozo L-Anloze L-Antroze L-Taloze L-Galactoze L-Idozo L-Guloze 
CHO NN “a Sag 
H-¢_on HO-C-H H-¢-oOn HO-C-H 
HO-C-H HO-C-H H-C-OR H-C-OH 
HO-C~H HO-C—H HO-C-H HO-C-H 
CH,OH CH,OH OH CH,OH 
L-Arabinoze L-Ribozo L-Lixozo L-Xiloza 
HO-C-H H-C-OH 
HO-C-H Oa HOCH 
CH,OH A CH,OH 
L-Eritroze 7 HO-C-H L-Treozy 
CH,OH 


L-Glixerandehit 


Bang XV.4. Cac déng phan quang hoc cua D-xetoza 


CH,OH CH,OH CH,OH CH, OH 
C=0 C=O C=0 C=O 
HO—— H H—— OH H—— OH HO-—-_ H 
H~—— OH H—~— OH HO H HO—~— H 
H—— OH H~+ OH . H-+ OH H-+_ OH 
CH,OH CH,OH CH,OH CH,OH 
D-Fructoze D-Pxicoza D-Sobozo D-Tagatozo | 
CH,OH CH,OH 
C=0 C=0 
aL OH el H 
H—— OH H—— OH 
CH,OH CH,OH 
D-Ribuloze D-Xiluloze 
CH,OH 
C=0 
H-+- OH 
CH,OH 
D-Eritruloze 
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* Déng phan déi quang 


Cac cap déng phan D va L d6i xing v6i nhau nhu vat va anh qua guong, nhung 
khong thé léng khit vao nhau (chirality) goi 1&4 déng phan d61 quang hay enantiomer 
(hoac antipode). Thi du : : 


CHO. | CHO CHO | CHO 
OH : HO OH : HO 
HO ! OH HO OH 
OH : HO | HO OH 
OH : HO OH : HO 
CH,OH | CH,OH CH,OH ! CH,OH 
D(+)-Glucozo L(-)-Glucoze D(+)-Galactozo ' L(-)Galactozo 
enn 9 ———— 
Moét cap déi quang : Mat cap d6é1 quang 


Khi tron lin hai déng phan cla mot cap doi quang véi ti lé déng phan tu sé tao ra 
bién thé raxemic. Bién thé raxemic khong hoat dong quang hoc vi cé su bil trir nang suat 
quay cuc sang phai va sang trai. 


* Déng phan quang hoc thuéng hay d6ng phan dia (diastereomer) 


Déng phan quang hoc thuéng la déng phan quang hoc cia nhau nhung khong d6i 
quang. Trong 16 déng phan quang hoc cua andohexozo chi cé 8 cap ddi quang cua nhau. 
D(+)-glucoze 1a déi quang cla L(-)-glucozo con 14 déng phan khdc 14 d6éng phan dia 
cua chung. 


* Déng phan epime 


Hai monoze 14 déng phan epime cua nhau khi chung chi khdc nhau vé céu hinh 0 
1 nguyén tir cacbon bat déi, con cau hinh cia cdc nguyén tit cacbon khéc hoan toan 
giéng nhau. 


CHO CHO CHO CHO CHO 
H OH @) HO H HO H (2) H OH H OH 
H OH H OH HO H HO H HO H 
H OH H OH H OH H OH @ HO H 
H OH H OH H OH H OH H OH 

CH,OH CH,OH CH,OH CH,OH . CH,OH 
D (+) Anlozo D (+) Antrozo D - Mannoze D - Glucoze D - Galactozo 
a er 

ell 
Hai epime chi khac nhau Hai epime chi khac nhau Hai epime chi 
aC sé2 GC s62 - khdc nhau 6 
C sé 4 
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c) Cdu hinh dang vong cia cdc monozo 


Cau tric dang mach ho cia céc monoze khéng gidi thich duge nhimg hién tuong 
va cac phan tg cua n6 sau day : 


+ Nhu chung ta da xac lap duge cau tao hod hoc cha D-glucozo. Né 1a mot 
pentahidroxiandehit. Mac di cé nhém chic andehit nhung D-glucozo lai khong tham 
gia phan ung cong natri bisunfit NaHSO, va khéng lam héng thuéc thir Ship. 


+ Nhom —OH hemiaxetat. 


Khi cho D-glucoze dun néng véi ancol metylic c6 hidro clorua HCl khan xtic tac 
thi chi c6 mét nhém -OH duoc metyl hod tao ra san phim metyl glucozit cé tinh-chat 
tuong tu axetal. 


Metyl glucozit 14 mét ete, khong cho phan img cla nhém andehit nhung dé bi thuy 
phan trong dung dich axit cho lai hai san phdm dau. 


Néu tiép tuc cho metyl glucozit tac dung vdi metyl iodua CH,I va hidroxit bac thi 
4 nhom -OH con lai duge metyl hoa cho san pham IA tetrametyl glucozit. 


Khi thuy phan san phdm nay bang axit v6 co loding, chi cd I nhém —CH; ltic dau 
tach ra thanh ancol metylic, con 4 nhém —CH, metyl hod sau van t6n tai cho s4n phém 1a 
tetrametylgiucozo, cé tinh chat dac trmg cla nhém andehit nhu glucozo. 


Nhu vay, D(+)-glucozo cé 1 nhém -OH dac biét khac véi 4 nhém —OH con lai. 
Nguoi ta goi nhém -OH dac biét nay 14 -OH hemiaxetal hay -OH ban axetal. 

+ D(+)-glucozo cé hién tugng quay hé bién (hay su déi quay). Khi hoa tan 
D(+)-glucoze tinh thé, cé nhiét do néng chay 146°C vao nude thi nang sudt quay cuc lic 
dau cia dung dich 14 +112”, nhung dan dan giam xu6ng con +52,7°. Mat khdc, néu hoa 
tan nhiing tinh thé D(+)-glucozo, cé diém néng chay 150°C vao nuéc thi nang sudt quay 
cuc cha dung dich lic déu 14 +19°, dan dan tang lén +52°7. 

+ Andohexozo dang mach hod cé 16 déng phan quang hoc, cdn xetohexozo cé 
8 dong phan quang hoc, nhung thuc té sé déng phan quang hoc cia ching 1a rat nhiéu. 

Tat ca cdc mau thuan trén chi cé thé duoc gidi d4p dua trén co sé cau trtic dang 
vong cua D-glucozg. | 

* Cau hinh dang vong cua c4c monozo 

+ Dang vong cua D-glucozo 

Su vong hod cua D-glucozo xay ra do su tuong tac cua nhém cacbonyl (C,) véi 


nhém -OH 6 C, hoac C, tuong ty su hinh thanh hemiaxetal khi cho andehit tac dung voi 
ancol. 
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H 
R 
_C-H+R-OLH —> co oR —ROH, “cae 


Ch, } “0 NOR | 


OH 


Hemiaxetal Axetal 


Dang ghé cé thé cé hai cfu dang : dang C1 va dang 1C. Dang C1 1a dang cé 
nguyén tly cacbon sé 1 huéng xudng phia dudi, con dang IC la dang c6é nguyén tu 
cacbon sé 1 hudng lén trén (gi6ng xiclohexan) 


4 l 
i EY 
l 4 
(Dang C1) (Dang 1C) 


Trong phan ti D-glucozo chita déng thoi hai nhém andehit va -OH sé tao ra axetal 





vong. 
a: H 
Co 
OH 
H OH O 
a HO 
H OH 
H 
CH,OH 
Dang andehit cua D{+)-glucoze Dang vong hemiaxetal dua D(+)-glucozo 
+ Déng ph4n anome 


Cac cap déng phan dia tuong ting cla céc monoze chi khac nhau o cau hinh cua 
cacbon sé | (C1) goi 1a cdc déng phan anome. 


Dang vong hemiaxetal cé cacbon thi nhat (C,) tro thanh bat déi, nén tao ra hat 
_ d6ng phan lap thé chi khde nhau 6 cau hinh cacbon s6 | (C,). Dé chinh 1a déng phan o 
va f cua Dt+)-glucozo. Hai déng phan a va B D(+)-glucozo khong phai la doi quang 
cia nhau, no 1a hai déng phan dia va goi IA déng phan anome. Hai déng phan o va B- 
D(+)-glucozo cé thé chuyén hoa lan nhau & trong dung dich. Hién tuotig quay hé bien la 
do su dé dang mo va déng vong cua c4c dang hemiaxetal cha D(+)- -glucozo. 
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Su metyl hoa bang ancol metylic khi cé mat hidro clorua khan dé hinh thanh hai 
dang déng phan o va B-metyl glucozit 14 do nh6m -OH hemiaxetal linh déng hon cac 
nhém -OH khac trong phan tir va dé metoxi hod hon. Céc metyl glucozit cé thé coi nhu 
tuong img vGi axetal hoan toan. CAc metyl glucozit khong cé hién tugng quay hé bién, 
khéng cé tinh khit nhu D-glucoza, Chiing kh4 bén trong dung dich nudc cfing nhu dung 
dich bazo. Ching chi bi thuy phan trong dung dich axit khi dun ndéng va tdi tao cdc dang 
hemiaxetal ban ddu. C4c monozo khac tuong tu D(+)-glucozo ciing tén tai dudi cac 
dang déng phan anome, cho quay hé bién va tham gia phan tmg metyl hoa nhe cho 
glicozit riéng. | 


Nhém -OH cia cacbon sé 4 hoac sé § tuong tac vGi nhém cacbonyl (cacbon s6 1) 
dé tao vong nim hoac 6 canh. Ding céng thttc Tollens va Haworth dé biéu dién ching. 
Néu tao ra hemiaxetal & cacbon s6 4 ta c6 vong furanozo, néu 6 cacbon sé 5 ta co vong 
piranozo : | | 


Céng thirc Haworth Cong thie Tollens Cong thie Haworth 


f 





an 
24~OH 
HO: : 
= : OH 
CH,OH 
| 6 
B-D-Glucopiranozo a-D-Glucopiranozo 


Ny ICHO Vi | 





a: ‘ii | Va D-Glucozo \ 6 CH,OH 


SCHOHD. OH 5CHOHg 
; HO +1 | 1+ OH 4 
2+OH 90 | 2+0H ~O 
a - HO+3 HO+3 -° YH .7/on 
3 2 : ‘ 3 
OH _ 5 CH-OH s CH-OH OH - 
6 CH,OH 6 CH,OH 


§-D-Glucofuranoze a-D-Glucofuranozo 


174 


ry 


ae 


mabe 


Tr, 


we 


“ea 


Nam 1895, Tolen, Fise, Tanret (Tollens, Fischer va Tanret) di dé nghi cu tric 
dang vong cua D-glucozo. Theo thuyét nay, D-glucozo cé cdu tao vong duéi hai dang 
dong phan lap thé khac nhau vé cau hinh cacbon sé mot. Dé 1a hai déng phan anome o 
va B ma ta goi la cong thie Tollens nhu trén. Theo céng thite Haworth, monozo dugc 
biéu thi bang m6t hinh 6 canh (hoac 5 canh) nam trén mét mat phang vuéng géc véi mat 
phang gidy va mot nguyén tit oxi nam @ phia sau. 


Cac xetohexozo ciing c6 cau triic dang vong nhu vay. Thi du, véi fructozo: 


6 ] 
HO-CH, _.O CH,OH 














H HO/OH - 
4 3 
HO H 
at-D-Fructofuranoza §-D-Fructofuranoze 
\CH.OH 
\ j * Vi 
2C=0 
HO-+-H 
H—- OH 
H++ OH 
¢CH,OH 
ve D-Fructoza \ 
H 
G 
H/H OH 
2 
HO HO CH,OH 
OH 4H 
o-D-Fructopiranoza | a-D-Fructepiranoze 


D-Fructozo cing cé D-fructopiranozo va D-fructofuranozo, nhung dang vong 
5 canh loai D-fructofuranozo phé bién hon. Khi khép vong thi cacbon s6 2 tré nén bat 
déi nén toan bé vong cé 4C”. Cac monozo tén tai o dang vong 1a chu yéu, con dang 
mach ho cé nong dé qua nho. Thi du, D-glucozo dang mach hé (dang andehit) chiém ti 
1¢ nho hon 0,5%. Chinh vi vay, mac di ¢é6 nhém chic andehit nhimg D-glucozo khong 
cho phan tng voi thuéc thir Ship (Schiff) va phan tg céng bisunfit. 

D-glucozo tén tai 6 dang vong nao 14 chi yéu (piranozo hay furanozo). 

Trude hét, chting ta lay D(+)}-glucozo cho metyl hoa tt tac nhan metyl hoa nhe 
(CH,OH + HCl khan) dén tac nhan metyl hod manh (CH;).SO, + NaOH hay CHI + 
AsOH. Sau dé, lay san pham cho thuy phén va tac dung ti€p v6i axit HNO. Cuéi cing 
so sinh san pham vé mat hoat d6éng quang hoc. Qua trinh x4c dinh dang vong dugc trinh 
bay theo so dé XV-2 dudi day : 
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So dé XV-2. X4c dinh d6 16n cha vong D-glucozo 





CHO 
OH 
HO 
OH 
OH | 
CH,OH 
Wi D (+) Glucozg 
CH.,0H 
0 
; HOH 
HO\OH | 
OH 
D-Glucopiranoze 
HCl 
Khan CH;0H 
CH,0OH CH,OH 
0 - HO+ 0 
HO\OH H 
H OH 
Metyl-D-glucopiranozit Metyl-D-glucofuranozit 
NaOH | (CHy)50, 
CH,OCH, 
0 
OCH, 
CH,O\OCH, 
OCH, 
Tetrametyl 


metyl-D-glucopiranozit 





CH,OCH, | 
eee 
CH-OH PEON 
CHO OH 
CH,0 3 . CH,O\OCH, 
OCH, 





COOH 
OCH, 
CH,0 
COOH 
Axit 2,3,4-trimetoxyglataric Axit dimetoxysucxinic 
(1) (Khong quang hoat) (11) (Quang host) 
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Thue té thu duoc san phdm (1) va mot luong rat nhd san phém (II) nén vong 
piranozo la chi yéu. Haworth (Giang vién dai hoc Téng hop Birmingham, Vuong quéc 
Anh) da duge giai thugng Nobel vé céng trinh x4c dinh dé 1én cla vong glucozo. 


d) Cau dang cia D(+)-glucozo va ddén xudt 


D(+)-glucozo cé kha nang tén tai 6 nhiéu cdu dang khdc nhau - vong piranozo cé 
cac dang ghé, thuyén, xoan va ban ghé. Thuc té cho thay dang ghé bén hon nén chiing ta 
chi xét dang ghé. 


__— Su chuyén hod giita hai déng phan C, o- va C, B-D-glucozo qua dang andehit : 
Trong Cl 6-D-giucopiranozo, tat ca c4c nhém thé céng kénh (nhém hidroxy! ~OH, 
nhom hidroximetylen -CH,OH) déu nam @ lién két equatorial (lién két bién, e) & trong 
mot cau dang ghé. R6 rang cdu dang nay bén hon. Két luan nay di duoc khang dinh bdi 
nghién ctu cau tric tinh thé tia X : 





H CH,OH 
al 
HO 
o-D-Glucopiranoze Dang andehit B-D-glucopiranozo 
(Dang Cl) (Dang C1) 
(o]p = 112° {a]p = 19° 


- Su chuy€n hod gitta hai cau dang cia déng phan B-D-glucopiranoze : 








(Dang Cl) © (Dang C1) 


Trong hai cau dang cia B-D-glucopiranozo, dang Cl bén hon iC. Vi 6 dang C1 
cac nhom thé dn 1a cc nhém -OH va -CH,OH déu 6 lién két bién hay lién két vanh, ki 
hiéu 1a lién két e (equatorial) cdn 6 dang 1C c4c nhém thé lén nay déu & lién két true, ki 
hiéu la lién két a (axial). 
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Sau day sé khao sat cdu dang cla metyl-D-glucozit : 





OCH, 
Metyl-a-D-glucozit Metyl-B-D-glucozit 
(Dang C1) (Dang C1) 


Cau dang cha vong furanozo sé duoc dé cap dén & phan khdc. 


3. Tinh chat vat li cia cdc monoze 


Cac monosaccarit 14 nhiing chat ran két tinh, khong mau, dé tan trong nuéc, khé 
tan trong rgu, khong tan trong ete, clorofom va cdc hidrocacbon. Khi dun nong, cdc 
monoze dé bi phan huy. 


Cac dung dich cia chiing cé tinh chat trung tinh va cd vi ngot khdc nhau. Chang 
han D-fructozo ngot gan gap 3 lan D-glucozg. Cac dung dich monoze déu cé tinh quang 
hoat va cé nang sudt quay cuc khdc nhau, Chung déu cé hién tugng quay hé bién gitia 
cac déng phan anome « va B. | 


4. Tinh chat hoa hoc 


Xét vé mat cfu tao hod hoc thi céc monozo JA cdc polihidroxiandehit hay 


polihidroxixeton nén ching ta t4p trung xét tinh chat hod hoc cua hai loai nhém chiic nay. . 


a) Phan ting cia nhém cacbonyl 

* Phan ing oxi hoa 

~ Tac dung véi thuéc thir Tollens : 
HOCH2[CHOH]4-CHO + 2[Ag(NH;),JOH > 


D-glucozd 
HOCH){[CHOH],COONH, + 3NH3 + H,0 + 2AgJ 


Amoni D-gluconat 


- Tac dung véi thudc tht Felinh (xem lai phan ting xc dinh c4u tao) 


Cu(OH),, NaGH 


B-Mannozo Natri D-mannonat 
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Hai phan img trén khong ding dé phan biét andozo va xetozo. Cac xetozo, thi du 
D-fructozo mac di trong phan tit kh6ng co nhom chitc andehit nhung van khit duge cac 
ion Ag’ hoac Cu’*. Vi hai phan img déu tién hanh trong méi trudng kiém, céc monozo_ 
dai cé su déng phan hod qua dang endiol. Do la su déng phan hod gifta cic andozo voi 
nhau, giita céc xetozo vGi nhau va déng phan hoa giita andozo va xetozo qua dang endiol : 


CHO CHO 


OH . HO 
HO HO 
OH OH 
OH | - OH 
CH,OH CH,OH 
D-Glucozo Ox. | D-Mannoze 
SW CHOH Lx 
C — OH 
HO 
OH 
OH 


CH,OH (Dang endiol) 


Ho" 


CH,OH 
C=0 
HO 
- OH 
OH 
CH,OH D-Fructozo 


_ Tc dung v6i nuéc brom : Cac andoze bi oxi hoa thanh axit andonic. 


HOCH, [CHOH],CcHO 224°, HOCH,[CHOH},COOH 


D-Glucoze Axit D-gluconic 


Trong moi trudng axit, cac axit andonic dé bién thanh lacton : 


O 
| if 
HOCH, [CHOH],COOH ——2°, Lon 
HO—-H 
H—+—OH 
CH,OH 


. ¥y-D-Giluconolacton 
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Phan tmg nay khéng xay ra d6i vGi xetozo vi nudc brom co tinh axit khong gay ra 
su déng phan hoa nhu kiém. C6 thé ding phan mg nay dé phan biét andozo va xetozo. 


- Tac dung vdi axit nitric HNO, : Cac andozo cé nhém chic andehit va ca na6m 
ancol bac nhat -CH,OH déu bi oxi hoa thanh diaxit. D6 1a axit polihidroxi dicacboxylic 
goi tén chung 1A axit saccaric hay axit andaric (hodc axit glicaric). Sau d6 ching cé thé 
chuyén thanh lacton hay dilacton. 





Mot 86 thi du : 
CHO COOH COOH 
OH OH CHOH 
eel +HNO; HO =. ON 
OH OH | O 
OH OH | OH 
CH,OH COOH H 
D-Glucozo ) Axit D-glucaric | Lacton 
CHO | COOH 
[CHOH], is [CHOH], 
CH,OH COOH 
Andoza Axit glicaric 


Tir D-mannoze cho tac dung vdi axit HNO; tao ra axit mannaric. 


CHO COOH 
HO-+ H HO-++H 
HO-+- H + HNO, HO-+ H 
H+OH -—~ H-- OH 
H-+ OH H-- OH 
CH,OH COOH 


D-Mannoze Axit mannaric 


— VGi axit peiodic, HIO4. 

Khi oxi hod bang axit peiodic HIO,, giéng nhu cac hop chat 1,2-diol hay 
1,2-hidroxicacbonyl, cac monozo bi oxi hoa gay mach cho cdc san phdm 1a andehit va 
axit cacboxylic c6é mach ngan hon : | | 

R-CH+CH-R' + HIO, —» RCHO + R'CHO + HIO; + H,O 
| ¥] 
OH OH 
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R- CHrCH+CH- R' + 2HIO, —> RCHO + R'CHO + HCOOH + 2HIO3; +H,O 
+ | 
Ou’ On! OH 


Di v6i monozo mach hd, thi du phan tmg cta D-glucoze tac dung véi HIO, xay 
ra nhu sau : 


I 5 i 4 4 3 q 2 : | +5HIO 
HOCH, ;CH; CH; CH; CHr CHO + 5HIOg —S SHCOOH + oe 


— 5HIO, -6) 
on on OH OH 
Phan ting cita ribulozo (2-xetopentozo) v6i axit HIO, ciing xay ra ~~ tu : 


5 14 i3 i2 di 
CH,OH+CHOH-+CHOH+C-CH)OH 3124s HCHO + 2HCOOH + HOOC- _CH,0H 
¥ Y ¥ Il “3HIO; e-5 «C4 vAC3 C2 VAC 


Cac metyl glicozit bi oxi hoa bdi axit peiodic : 
CH,OH 


+ 2HIO, —=>> HCOOH + O=CH-CH-O-CH-CHO + 2HIO, 
5 , OCH, 





Metyl a-D-Mannopiranozit 
Cac osazon cling tac dung voi axit HIO,. Thi dy : 
5 | 4 I 3 | HID 
Ribulozo —— HOCH) 7 CHOH CHOH=C— —CH=N-NH~C,Hs —~> 


: -HIO, 
N-NH-C,Hs 


C,H,NHNH, 21 
| 


—> HCHO + HCOOH + OHC-C-CH=N-NH-CgHs 


C-5 
N-NH-C,Hs 
(C-3) (C-2) (C-1) 


Moét s6 dan xuat cla céc monozo nhv axit andonic, axit andaric va hexitol ciing bi 
oxi hoa cat mach boi axit HIO,. Thi du : 
HOCH) +}CHOH}CHOH+CHOH+CHOH-CHO “225 
¥ ' ¥ ¥ ~ 4HI0, 


HCHO + 3HCOOH + O=CH-COOH 
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HOOC-CHOH+CHOH+CHOH+CHOH+COOH 4% 


Axit indaric * : ’ 
2HCOOH + 20=CH-COOH 
CH LCHiCHiCHiCHiCH, 31%, 4ncooH + 2HCH=O 
ay VT ty YY) 4% | -SHIO; 
OH OH OH OH OH OH 
Hexitol 
* Phan ting khir 


Khi khu hoa, céc monoze cho poliancol tuong ting. Tac nhén kht thudng ding IA 
H, vi xtc tac Ni, natri-bo hidrua NaBHy, hén héng natri-thuy ngan trong axit H,SO, 
lodng. Chang han, khit D-glucozo cho D-sobitol, D-mannozo cho D-mannitol hoac khi 
D-fructoze lai cho hén hop D-sobitol va D-mannitol. 


CHO CH,0H CH,OH CHO 
H OH H—- OH HO—-H HO H 
HO H Na-Hg . HO-+-H HO-H NaBH, HO--H 
H OH H* H—- OH H OH H* H-_ OH 
H OH H-+ OH H-—~ OH H-+- OH 
CH,OH CH,OH | CH,0OH CH,OH 
D-Glucozo D-Sobitol D-Mannitol | D-Mannoze 
H, H, 
Ni Ni 
CH,OH 
C=0 
HO H 
H—- 0H 
H-- OH 
CH,0OH 
D-Fructozo 


* Phan ting tao thanh osazon 
cat , —CH-CHO | a — 
Cac andozo cé nhém ji ma khi tac dung vdét hidrazin hay phenylhidrazin 
(c6 s6 mol g4p 3 lén) cho san ph4m bis-1,2-hidrazon goi 14 osazon. Osazon thudng 1a 
nhiing san phdm két tinh, dé tach khdi hén hop phan tng. 
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ee CH=N-NHC¢H- 
| ae C,H,NHNH, alia +C,H;NHNH, 
[CHOH], ~H,O — [CHOH], _ ~ CoHsNE ' 
| ANE 
CH, OH CH,0H 
Andozo 
CH=N-NHC,Hs CH=NNHC,Hs 
| 
= iad + C,H,NHNH, 7 aia ik 
[CHO], -H20 [CHOH], 
CH)OH CH,OH 
Osazon 


Su hinh thanh osazon khéng chi gidi han d6i véi cacbohidrat ma rat dac trung déi 
vai cac hop chat o-hidroxicacbonyl. Su loai be céc nhém phenylhidrazin trong phan tu 
osazon sé tao ra hgp chat dicacbony! va dugc goi la oson. 

Thi du : 


CH=N-NH-C,H, 2(6>-cHo,H* CHO 


pon _ ~ = Oy CH=N-NH©) 


Osazon | Oson Phenylhidrazon cla benzandehit 


Cac xetozo ciing tao ra osazon: 


CHOH CH=NNHC¢Hs 
| 
ied +3C,H;NHNH, as 
[(CHOH}, ~RetisNes [CHOH], 
CH>OH -H,0 CH,OH 
Xetozo Osazon 


Su tao thanh osazon chi lién quan dén cacbon s6 | va cacbon s6 2 cla monozo, vi 


vay cac andozo va xetozo cé cau hinh tir cacbon s6 3 tré di gi6ng nhau sé cho cing mét 
osazon. 
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CHO 
H OH 
HO H 
H OH 
H OH 
CH,OH 
D-Glucozo 


(2R, 3S, 4R, 5R) 





CHO 
HO H 
HO H 
H OH 
H OH 
CH,OH 
D-Mannozo 


(2R, 38, 4R, 5R) 


CH,OH (QOsazon) 


CH;COOH | + 3C;H;NHNH, 


CH,OH 
C=0 
HO--H 
H+ OH 
H-+ OH 
CH,OH 
D-Fructozo (3S, 4R, 5R) 


Phan Umg tao osazon rt quan trong trong viéc nghién ctu cac gluxit. No khong 
nhitng ding dé nhan biét, tach biét va chuyén hod ma con ding dé thiét lap cfu hinh cua 
gluxit. Phan img osazon chi tao ra bis-hidrazon con céc nhém -OH sau khéng phan tng 


tiép nia vi osazon 14 san phdm bén do tao phitc vong 
H voi oxi va nito. 
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cang (chelat) va lién két hidro gitta 


ett, 


dai mach cacbon : Phuong phdp Kiliani - Fise (Kiliani - Fischer} 
HCN cho cap déng phan xiano, sau do 
duoc hai andozo tang thém | cacbon 


+ Phan ting n6i 
 Tuong ty andehit, cac andozo tac dung vol 
thuy phan thanh axit. Tiép theo la khu axit sé thu 

trong phan tt. 
Thi du : Tit D-arabinozd (andopentozg) cho hai andohe 


D-mannoze (1 cap epime), nhu trong so dé XV-3. 
ozo thanh D-glucozo va D-mannozo 


xozo 1a D-glucozo va 


Sg dé XV-3. Su chuyén hod D-arabin 





CHO 
HO H 
H OH 
H OH 
CH,OH 
D-Arabinozo 
| + HCN 
CN CN 
H OH HO H 
HO H HO H 
H OH H OH 
N OH N OH 
CH,0OH CH,OH 
Nitrin cia axit D-gluconic Nitrin cia axit D-mannonk: 
\ + H;0 | + H,O 
COOH COOH 
H OH HO H 
HO H HO 
H OH Hi 
H OH H 
CH,OH 
Axit D-gluconic Axit D-mannonic 
e |- H,0 
O= c— 4 O=C 
H OH O HO 
HO H | HO 
H OH H 
CH,OH 
*+-D-Lacton ¥-D-Lacton 
[Norte 
CHO 
H OH HO 
HO H HO 
H OH 
H OH 
CH,OH CH,OH 
D-Glucoze D-Mannozc 
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* Phuong phap giam mach cacbon 

C6 mot s6 phuong phép lam giam mach cacbon cha c4c monozo. Dé 1A phuong 
phap Rup (Ruff), phuong phép Von (Wohl) va lén men. _ : 

~ Phuong phap Rup : Truéc hét oxi hod andozo thanh axit andonic, sau dé oxi hoa 
mudi canxi cla axit nay bang hidro peroxit H,0,, cé mat sat (HI) axetat (CH3;COO)3Fe. 
Cudi cing thu dugc andozo cé it hon 1 nguyén ty cacbon so v6i andozo dau. 

Thi du : Bang phuong phap Rup cé thé chuyén D-glucozo hoac D-mannoze thanh 
D-arabioze. | 


CHO COOH (COO),Ca | 
OH OH OH CHO 
HO Br, HO caco, HO Ho, HO 
OH ——~ oH — OH (CH,COO),Fe OH 
OH OH OH OH 
CH,OH CH,OH CH,OH CH,OH 
D-Giucoza Axit gluconic Canxi gluconat D-Arabioze 
f-co, 
CHO COOH (COO),Ca COOH 
HO | HO HO = 
on on He, “ oH — “ on —22 iad OH 
OH OH OH = OH 
CH,OH CH,OH CH,OH CH,OH 
D-Mannozo Axit mannonic Canxi mannonat 


~ Phuong phap Von : La phuong phap thodi phan mach cacbon cho andozo. Lay 
andozo tac dung vGi hidroxylamin NH,OH, sau dé cho phan tng véi anhidrit axetic. Khi 
thuy phan giai phéng tré lai-céc nhé6m -OH, cdn nhém -CN bi phan c4t thanh nhém 
andehit giam di mét nguyén tit cacbon. 


Thi du: CHO CH=N—-OH CN 
HO | | HO CH,COO 
HO + NH,OH HO +5(CH,CO),0 CH,COO 
OH —H,0 oO — 5CH,COOH OCOCH, ——. 
OH OH -H.0 OCOCH, 
CH,OH CH,0OH CH,OCOCH, 
D-Mannoze ; 
CN 
HO CHO 
CON HO on 7 = sons HO : : | 
OH _ CH,OH OH -Arabiozo 
CH,OH CH,OH 
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Phuong phap thodi phan Von cho hiéu suat cao hon phuong phap thodi phin Rup. 


+ Phan ing gidng vi amit cha axit andonic 


Amit cia axit andonic bi mat 1 cacbon nhd phan tmg vdi axit hipocloro HOCL. 


oe 
C NH 
“NH, | 2 
OH | CHOH CHO 
OH HOC! HO ___H,0fH* HO 
OH Na,CO, OH OH 
: OH | OH OH 
CH,OH CH,OH CH,OH 
D-Gluconamit D-Arabinoz¢o 


* Phan img lén men 


Glucozo nh& enzim (men niou) bién thanh etanol. 


nzim 


CoH} 20g, —> 2CH3CH20H + 2C0, 


Glucozd Etanol 


* Phan ting chuyén hod andozo thanh epime cua no. 


Khi c6 mat amin bac ba, dac biét 1a piridin, thi can bang duge thiét lap gilta axit 
andonic va epime cha né. Phan ing nay 1a co sé tot nhat dé chuyén hod mét andozo 
thanh epime cia né. Phan tng nay chi lién quan dén cau hinh cua cacbon s6 2. 


Andozo duoc oxi hod bing nuéc brom thanh axit andonic, sau d6 ché hoa axit nay 
v6i piridin. Ti hén hgp can bang cé thé tach ra axit andonic epime. Cudi cuing khit hoa 


sé dugc andozo 1a déng phan epime véi andozo ban dau. 


Thi du: Chuyén hod D-glucozo thanh D-mannozo. 


CHO COOH COOH 
H—--OH HOH HO+-H 
HO--H  Br,H,O HO--H  piridm HO--H -H,0 
H~ OH H——0OH H OH 
H OH H-— OH H— 0H 
CH,OH CH,OH CH,OH 
D-Glucozo Axit D-gluconic Axit D-mannonic 


Pp 
i CHO 
HO 0 HO 
HO Na(Hz) HO 
H co, H— OH 
H— OH H——OH 
CH,OH CH,OH 
¥-Lacton D-Mannoz¢d 
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b) Phan ung cha nhém hidroxyl 


Vé cau tao, monozeo 1a polihidroxicacbonyl nén céc nhém hidroxyl vé co ban 
giéng tinh chat cla rugu nhiéu lan rugu. : 


* Tac dung voi Cu(OH)> 


Cac monozo tac dung v6i Cu(OH), trong méi trugng kiém sé cho phitc mau xanh. 
D6 1a thé hien tinh chat cia poliol. Su tao phic vong cing chelat véi ion Cu 1a do 
hai nhém hidroxy! -OH 6 gén nhau (dang cis) tao nén. Hai nhém hidroxyl nay o lien 
két (e — e) hay lién két (a - e) thi cé kha nang tao phic, néu 6 C, va C, dang trans lien 
két (a — a) khong tao phttc duoc. Céc monozo vi cé nhiéu nhém hidroxyl nén khong chi 
tao mot phic, vi vay ngudi ta ft viét cdc phitc cu thé. Chang han, cé nhiéu kha nang tao 
phitc nhu sau : hai nhém hidroxyl cha a-D-glucozo 6 vi tri cacbon s6 3 va s6 4: 





HO oH 





o-D-Glucopiranoze 


* Phan ting tao ete 


Nhém —OH hemiaxetal ca cdc monozo cé kha nang phan tg cao, cé thé metyl 
_ hod bang téc nhan metyl hod nhe nhang nhu CH,0H/HCI khan duge hop chat glicozit. 





H-C.- OH - -H-C_O-CH, 
H-¢-08 O +cHoH 2OMB. HF OHO + HO 
i CH,OH 
Monosaccarit | Metyl glicozit’ 


Glicozit 1A tén chung cha kiéu hop chat nay, d6i vdi glucozo ta cé glucozit, voi 
fructozo ta cé fructozit, vGi galactozg ta c6 galactozit... 


Khi thay nhém —CH, bing R, néu R 1a mét phan dudng khdc thi glicozit 1a 
disaccarit hoac néu R JA mét disaccarit thi ta cé trisaccarit v.v... M6i monozo o dang 
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vong chi cé 1 nhém -OH hemiaxetal (c6 thé « hodc B) cdn cdéc nhém -OH khéc goi IA 
—OH ancol. Cac nhé6m -OH ancol bi metyl hoa boi cac tac nhén metyl ho4 manh hon, thi 
du (CH,).SO,, NaOH hoac CH3], AgOH. 


Nhom —-OH hemuaxetal trong D-glucozo duoc me hoa bang CH,OH va HCl 
khan cho hai san pham khac nhau : 





CH,OH 
OH 
A/Y 
0 OH CHO 
| OH 
D-Glucoze IN 
D dehit 
(Dang andehit) CH,OH 
0 
HO NGH OH 
OH 
B-D-Ghucopiranozo (} o-D-Glucopiranoze (II) 
(Diém chay 150°C, [a} = +19°) (Diém chay 146°C, [a] = +112°) 
HCl | HCl 
(khan) CH,OH (khan) CH,OH 
CH,OH CH,OH 
0 CH, | 0 
HO \OH HONGH OCH, 
OH | OH 
Metyl-B-D-glucopiranozit (TH) Metyl-ca-D-glucopiranozit (TY) 


idm chay 107°C, [a] = -33°) (Diém chay 165°C, [a] = +158 


(I) va (iD) la cac déng phan anome cia glucozo Rua hemiaxetal) I la cac duong cé 
tinh khu, cé hién tugng quay hé bién. 


(III) va (IV) 14 cdc déng phan anome cia glucozit (c4c axetal) 1A cdc duong khéng 
cé tinh khur, khong quay hé bién. 
_ C&e glicozit bén trong méi trudng kiém, khong c6 kha nang m6 vong nén khéng 
cé tinh khir, khéng quay hd bién nhung dé bi thuy phan =~ moi trudéng axit hoac 
enzim dé bién thanh monoze dau va metanol. 
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Thi du: 


CH,0OH ('H,OH 
° ocH; O° on 
HO OH : + H,0 “heen HO H + CH,OH 
OH ; OH 
Metyl B-D-glucopiranozit ~ B-D-Glucopiranozo — 


* Phan ting ete hoa hoan toan 
Nhu trén da trinh bay, khi cho D-glucozo tic dung véi tac nhan metyl hoa nhe nhu 
CH;,OH/HC) khan thi chi cé6 nh6ém —OH hemiaxetal phan tng va cho metyl-D-glucozit. 


Khi lay metyl-D-glucozit cho téc dung vdi dimetyl sunfat (CH3)25O, va NaOH 
hoac CH,I va AgOH sé thu duge san phdm ete hod hoan toan 1a tetrametyl metyl-D- 
glucozit. 


Ciing nhu c4éc metyl glucozit, cac ete hoan toan cla c4c monozo bi thuy phan 
trong méi trudng axit 6 axetal C1. 


Thi du: 












NaOH 
Metyl-B-D-glucopiranozit Mety!-B-2,3,4,6-tetra-O-metyl 
(Budng khong cé tinh khir) D-glucopiranozit 
(Putmg khong cé tinh kh) 
~ CH,0H | dd HCI 
4 6 
_ CHO CH,OCH,  Mé vong tai day 
5 rw 
=—  (CH,O ’ H - 
CH,0 
“ 2,3,4,6-Tetra-O-metyl-D-glucozo 2,3,4,6-Tetra-O-metyl- 
(Dang mach hd) _ -B-D-glucopiranozo 
(udng khir) | (Duong khid) . 
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eg 


Dang dudng khir cé chita nhém andehit nén khon g bén, dé bi déng phan hod trong 
m6i truéng kiém, c4én bdo vé né bang cach tao ra metyl glicozit trudéc, sau dé mdi ete 


hoa toan phan. 


D-Arabinozo ciing cho phan tmg tuong tu. Thi du : 


—C-OH | ¢ -OCH,| aon O 
+ CH,OH (CH;),S0, 


we -OCH, | 


HO OH 0 Hii khan HO OH O = HO NaOH CH,0 OCH, 
OCH, 
CH,OH CH,OH HO | CH,OCH, 
c-D-Arabinoze + 
-ci,01 | wo 
* Phan img tao thanh este CHO 
re CH,0 
Cac nhom -OH ctia monosaccarit (ca -OH hemiaxetal : OCH, 
va -OH ancol khac) cé thé duge este hod béi tac nhan axyl ‘OH 
manh nhu halogenua axit hay anhidrit axit trong méi trudng CH,OCH, 
bazo yéu nhu piridin hay natri axetat, CH,COONa., Tac nhan 
axyl hoa thugng diing déi véi céc monozo 1A anhidrit axetic 
(CH;CO),0 hay clorua axetyl, CH,;COCL. 
CHO 
Thi du : Cho D-glucozo tac OH 
dung v6i anhidrit axetic, phan tng HO OH 
xay ra nhu sau : OH 
Phan iting | ae , 
; D-Glucozy 
axetyl hoa khéng Lf | \ 
xay ra déi vi 5 CH,0H CH,OH 
nhém -OH tir C, 0 O. on 
dén C, nhu dang «\ OH J ‘ 
mach hd cta 
glucozo, tic 1a oa OH — OH 
xay ra 6 C), ©, fie eet |ccon EO Giipriranczo 
C3, C4 va Cg ma CH,OCOCH, CH,OCOCH, 
khong phai 6 C, O 
. : ' OCOCH, 
(vi dang vong) va 
cho hai san phdm — CH,CO-O \QCOCHS,//Ococu, CH,CO-O NQCOCHS 
a, B. OCOCH, OCOCH, 
1,2,3,4,6-Pentra-O-axetyl-c- 1,2,3,4,6-Penta-O-axetyl-B- 
-D-glucopirzanozit -D-glucopirzanozit 
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Ciing cé thé diéu ché duoc cac este tir C, dén Cy cia glucozo ma van git nguyen 
duoc nhém andehit néu di theo quy trinh sau : 


| CHO - 
HO onsa SOs cucoo TI SCHsh: ec, — “PHCO2 
OH a> (CHOH, ——7", IcHococn, #2, OCOCH, 
CH,OH CH,OCOCH,  H,0 : 
_ CH,OH CH,OCOCH, 
D-glucoza Dietylmecaptal- 2,3,4,5,6-Penta-O-axetyl- 
-D-glucoze -D-glucoze 


2,3,4,5,6-Penta-O-axetyl-D-glucozo 


| Este cla axit photphoric vA cdc monozo cé m6t vai tro rat quan trong trong su 
chuyén hod cdc chat trong co thé dén g vat. 


Su tao thanh cdc este nay tit monozo nhu sau : 





DH OH 
H~C<—OH + HO-P=0 H-C—O-P=0 
H+On) OH H+OH] “ou 
: O O + H,O 
CH,OH -- CH,OH 
Monozo — Este cula axit photphoric vA manozo 


Sau day 14 m6t s6 este thudng g4p trong qué trinh chuyén hod gluxit : 


OH 
OH - OH i 
H-C=0-P=0 H-C-OH H-C=0~PGO tiaeee 
-OH] ‘on “OF OF] “oH | GOH 
HO O HO oO HO O HO O 
OH GH OH OH 
OH OH OH 
CH,OH CH,O-P=O CH,-O-P2O CH,O-P&O 
(A) (B) OH (C) OH (D) OH 
Chi thich : 


(A) : Gluco-1-monophotphat 
(B) : Gluco-6-monophotphat 
(C) : Gluco-1,6-diphotphat 
(D) : Fructo-1,6-diphotphat 
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A 
cig 


Mat este photpho khac tham gia vao nhiéu 


O O 
qua trinh téng hgp sinh hoc 1A 5-photphoribozyl-1- WT - an P a P _OH 
pyrophotphat : a2l_on OHOH 
* Phan Ung tao axetal va xetal vong 
H+—OH 


Cac monozo tac dung vdi axeton hay 
benzandehit c6 mat hidro clorua khan sé tao ra dan 
xuat isopropyliden ({xetal cia axeton) hay | o 
benzyliden (axetal cua benzandehit) tuong tg. 


Muon phan ting xay ra, hai nh6m -OH cha spicata Aainhat 
h a4 * * r * . 1 » oo r * ie =i a 
vong phal oO vi tri cis-vic {cis-vicinal} cé thé 1,2 : i al la ae 
hoac 1,3. Thi du tao ra xetal vong : 


‘CHO. 

; OH 
Ho2+- 
4—t-~ OH 
st OH 





HCl 
(khan) 





Z 
Cc c| 
= — oH 


a-D-Glucopiranoze a-D-Glucofuranozo 





(1,2)-O-Isopropyliden-a-D-glucopiranozit (1,2)(5,6)-Di-O-1sopropyliden- 
(xetal vong) -a-D-glucofuranozit . 


Phan tig tao axetal hay xetal vong thudng duoc st dung dé khod nhém -OH dé 
bao vé. Nhém axetal twong déi bén trong moi nuOnE trung tinh va bazo, nhung bi thuy 
phan trong méi trudng axit khi dun néng. 
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Thi du : Su tao ra axetal tir «-D-galactopiranozo nhu sau : 


C,Hs 


hemes 


CH,OH, HC] 





HO 





OH OCH, 
OCH, 
a-D-Galactopiranozo Metyl-a-D-galactopiranozit Metyl-(4,6)-O-benzyliden 
-o.-D-galactopiranozit 


Bang XV-2. Mot sé dan chat cla andozo 


Polihidroxiancol | Axit monocacboxylic 


Axit dicacboxylic 
HOCH,[CHOH}],,CH,0O8 | 


HOCH,[CHOH],COOH / HOOC[CHOH],,COOH 
aN Sobitol | BR , 
Glucozo | (Glusitol) Axit gluconic Axit abc 


Galactozo Dunxit Axit galactonic | “Axit muxic 


Manis 


Axit mannaric 


Matson Cygnus 100 FT-IR 


CAS name: mannitol 


Major Bands 
CAS number: §7-78-5 FW: 182.17 9400.2 1281.7 862.1 | 

: : 3291.4 1081.5 700.4 
Formula: C6 H14 O6 MAW: 182.079010 3291 Ma ttson 
Sampling method: KBr pellet 1419.4 1020.0 631.0 


Hinh XV-1. Phé héng ngoai cla D-sobitol (glusitol) (A). 


| oats dai ahs chinh: 3374,9 ; 2931,8 ; 1419 
a Sees ee 1095,4 ; 1048,0 ; 1001,6" 
Stn gta — 872.2 ; 676,6- ; 644.7 


" Q5HHHOUCO3B 





1008 So 

Mason Cygnus 100 FT-IR WAVENUMBER, \ Wii 
WAN 
i iN\ 

CAS name: d-qglucitol Major Bands Hi vAN 
CAS number: 50-70-4 ’ FW: 182.17 3374.9 1095.4 872.2 
Formula: C6&H14 06 MAW: 182.079010 2931.8 1048.0 676.6 , 
Sampling method: KBr pellet 1419.0 1001.6 644.7 Mattson 


Hinh XV -2. Phé héng ngoai cia mannitol (B). 


C4c dai bang chinh: 3400,2 ; 3291.4 : 1419.4 
1281,7 : 1081.5 : 1020.0 
882,1 ; 700.0 :; 631.0 


Can cit vao mau pho héng ngoai 6 Hod hoc Hitu co 1, chting ta hay suy dodn cau 
tao cua chiing. 

5. Mét s6 monoze tiéu biéu 

a) Triozo 


Trong qua trinh chuyén hod sinh vat hoc, ngudi ta tim thay monozo cé 3 nguyén tir 
cacbon la triozo, C;H¢03. D6 1a andehit glixeric va dioxiaxeton 


CH=O | ? H»—-OH 
OH c= O 
CH,OH CH, —OH 
D-Glixerandehit - Dioxiaxeton 


b) Tetrazo 


La nhiing monozo cé 4 nguyén tit cacbon trong phan tir, C,H,O,. Trong qua trinh 
chuyén hod gluxit, ngoai cdc este photphoric cla hexozo, pentozo cdn cé6 erithrozo 
photphat. Erithrozo cé cau tao nhu sau : 
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CHO 
H OH 
H OH 
CH,OH * 
D-Enithrozo 
c) Pentoze oe 
Cac monosaccarit cé 5 ieayen tu cacbon trong phan ti goi 1a pentozo, CsH) Os. 


Trong tr nhién, cé¢ pentozo thong gap dudi dang polisaccarit, gol chung 1a 
pentozan, (C5HgQ4),. Khi dun nong trong dung dich axit, pentozan br thuy phan cho 
pentozo. 


(CsHg04), + nH,0 =, nCsH 90s 
Cac pentozo cé gid tri thutng gap trong tu nhién la D-ribozo, D-deoxiribozo, 


L-arabinozo, D-xilozo. C4c pentozo khi dun néng vdéi dung dich axit sé mat nu6éc va 
bién thanh furfural : 


Cs5H)905 Sg I oa CHO + 3H,0 
Pentozo Furfural 


+ D-Xilozo : La thanh phan chinh trong nhua cay ciing nhu trong thanh phan cua 
hemixenlulozo (polisaccarit) & 96, rom ra, ngo, bong. 


D-Xiloze cé thé tén tai 6 dang mach ho va dang mach vong. 





! CHO 
2 OH 
3 HO 
4 OH 
5 CH,OH 
D-Xiloze o-D-Xilopiranoze 


+ D-Ribozo va D-deoxiribozo cé vai trd rat quan trong vé mat sinh hoc, cé trong 
thanh phan phan ti axit ribonucleic (viét tat - ARN). 
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sothy 


a; 


CHO 


HO-CH, _-O | HO-CH, -O. OH 
2 OH : 
3 OH 

OH 
4 OH 
5 CH,OH OH OH HO OH 
D-Riboza a-D-Ribofuranoza 8-D-Ribofuranoze 


Khi loai b6 oxi cla nhém ~OH @ cacbon'sé 2 trong D-riboze, ta duoc D-2-deoxiriboze. 
Thi du: 





6-D-2-Deoxiribofuranozo 
Cac deoxiribozo tham gia vio thanh phan cua axit deoxiribonucleic (viét tat ; ADN) 


Axit nucleic (viét tat : AN) cé hai loai 1A ARN va ADN. Hai axit nay khdc nhau 
chi yéu & thanh phan dudng pentozo (trong ARN, cht yéu cé B-D-ribofuranozo tham 
gia, con ADN c6 B-D-2-deoxiribofuranozg tham gia). 


ADN phan b6 chu yéu trong nhan té bao, con ARN chi yéu & té bao. ADN 1a chat 
mang ma di truyén, con ARN [a chat sao chép mA di truyén va tham gia vao su sinh téng 
hgp protein (xem thém chuong protein). 


d) Cac hexoze, Coll 206 


Cac hexozod quan trong nhdt trong co thé dong vat va ngudi 14 D-glucozo, 
D-mannozo, D-galactozo va D-fructozo. Andohexozo cé 4 nguyén tit cacbon bat déi va 
do dé c6 16 déng phan quang hoc. Xetohexoza cd 3 cacbon bat déi va c6 8 déng phan 
quang hoc. Cac déng phan quang hoc da néu trén 1a 6 dang mach hé. 


+ D-Glucozo 


D-Glucozo 1a monozo phé bién nhat trong thién nhién va cé ¥ nghia quan trong 
nhat trong céc monozo. D-Glucoze duge goi 1a duéng nho. Vi D-glucozo cé nhiéu trong 
hoa va qua chin, nhat 14 qua nho. Hon nita dung dich D-glucozo c6 d6 quay cuc sang 
phai manh nén con goi 14 dextrozo. Trong mau ngudi vA déng vat luén luén c6é mét ti lé 
D-glucozo nhat dinh. Thi du trong mau nguoi D-glucozo cé khoang 0,1%. D-Glucozo cé 
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trong thanh phan cdc disaccarit nhu saccarozo, mantozo, lactozc, xenlobiozo va cé trong 
cdc polisaccarit nhu tinh bét, xenlulozo. D-glucozit duge diéu ché trong cong ngiiép 
_ bang cach thuy phan tinh bot trong axit clohidric loang, trong ndi hap o dp suat 2 atm. 


D-Glucozo két tinh lai bang nudc thu duge dang a-D-glucozo, cé nhigt do 
nong chay 14 146°C va trong dung dich a-D-glucozo co nang sudt quay cuc 1a +112”. 
Néu D-glucozo két tinh lai ti dung dich axit axetic loang sé thu duoc B-D-glucozo, cd 
nhiét dé néng chay 1a 150°C va trong dung-dich né cé nang suat quay cuc la +19°. Hén 
hop can bang tmg vdi 62% B-D(+)-glucoze va 38% a-D(+)-glucozo. Do su quay hé bién 
gitta 2 dang « va B-D-glucozo trong dung dich nén khi dat trang thai can bang né cé 
nang sudt quay cuc 1A +52,7°. : 


-Trong céng nghiép, vitamin C (axit L-ascobic) dugc diéu ché tir D-glucozo 
nhu sau : : 


CHO CH,OH CH,OH _ GHOH CH,OH 
OH - HO HO C=0 40 OH 
HO 180° HO H/Ni HO (0] HO _ 
OH J OH | OH , OH OH 
OH HO HO HO ame 
CH,OH : CH=0 CH,OH CH,OH CH,OH 
D-Glucozo D-Sobitol L-Sobozd | 


L-sobozo can bang véi dang endiol. Trude khi oxi hod nhém -CH,OH, chiing ta 
phai bao vé céc nhém -OH cia L-soboze bang cach cho tac dung véi axeton co mat Hcl 
khan. Sau 46 thuy phan : 


OH : OH CH,CH COOH 
is Ch CH, ri CH, | 
C=0 HO-C i ~. ea Aeon 
HOoO-— _. HO-C 2CH,-C-CH, CHY “O40 KMn0,/OH ro 
OH = OH HCl khan 0 CH, 3 0 .. CH, 
HO HO HO es HO Bee 
CH,OH CH,OH ; CHO CH, CH,-O. CH; 
| L-Soboz0 Dang endiol 





Axit L-ascobic 


19% 


Tinh axit cia vitamin C gay ra béi nguyén tt H trong nhom —-OH enol cach nhéom 
>C=O mot nguyén tt cacbon (theo mii ten). | | 


Cé ¥ nghia quan trong dac biét 46i véi sinh li dong vat va thuc vat la cac este cilia 
glucoz¢ véi axit photphoric (xem phan este 6 trén). 


+ D-galactozo 


D-Galactozo ft gap & trang thai tu do trong thién nhién ma hay gap trong thanh 
phan ctia disaccarit nhu lactozo (duong sita), trisaccarit nhu rafinozo va trong mot s6 
polisaccarit. 


So dé XV-4. Mot sé phan tng cha D-galactozo 


HO-C-H 1 CHO H-C-O0H 


OF] 21 oH -O8] 
HO QO = 4HO-3 = HO 0 
HO HO--4 HO 
5-7 OH 
CH,OH CHO CH,OH 
B-D-Galactopiranoze a.-D-Galactopiranozer 
NH,OH CsHsNHNH, 
HIOs ae 
H, | Ni Br, |H,0 HNO, i. CH,OH | HCI khan 
CH,OH OOH coon «HO CANNES 
OH OH on = «HO HOCH CH,O C=NNHC dH, 
HO HO HO OH OH OH} HO 
HO HO HO CH,OH = HO HO HO 
OH OH OH  DGalactosoxim HO HO OH 
CH.OH CH,OH COOH CH,OH 
Dunzit Axit galactonic Axit muzic | CH,0H CH,08 D-Galactosazon 
(Khong quang hoat) (Khong quang hot) —————— 
Metyl-o va §-D-galactopiranozit 


HCHO + S5HCOOH 





HCOOH +0=CH-CH-O-CH-CHO — CH,0 OCH, 
HO OCH, OCH 
0 
CH,OH OCH, 6 ae : 
CH,O CH,O 
CH,OCH, CH,OCH, 
MeN -2,3,4 Ad Mety!-2,3,4,6-tetra- 





-O-mety!- 


Cau dang cia a-D-galactopiranozo 
(Mot céu dang bén) 
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+ D-Mannozo hay (2S, 38, 4R, 5R)-D-mannozo 


D-Mannozeo 1a d6ng phan epime cla D-glucozo (ching khac nhau 6 C bat d6i sé 2). 
Trong méi trugng kiém, D-glucozo, D-mannozo va D-fructoze dé chuyén hoa véi nhau 
qua dang dienol (xem lai c4c monozo phan ting véi thudéc thir Tollens Fehling), va ba 
monozo nay cho cung mot osazon. G trang thai tr do, D-mannozo cé trong vo qua quit 
va trong mot sé loai qua. Trong thé gidi déng vat, D-mannozo thudng o dang polisaccarit. 
Trong co thé dong vat, D-mannozo cé6 trong anbumin, globulin va mét s6 protein khac. 


Sau day la mét s6 thi du vé phan tng cha D-mannoze. 
So dé XV-5 : Mét s6 chuyén hod cia D-mannozo. 


1 CHO 
HO 2 
HO 3 

4 OH 


5 OH CH,OH 
6 CH,OH “Say —o 


D-Mannozo 


OH 
OH 0 





HO 





c-D-Mannopiranozo §-D-Mannopiranoze 


Na-Hzg HNO, 
CHO COOH COOH 
HO HO HO 
HO HO HO 
OH OH OH 
OH OH OH 
CH,OH CH,OH COOH 


+ D-Fructozo 


D-Fructozo 14 mot xetozo rat phé bién va quan trong trong tu nhién. G trang thai 
tu do, né cé nhiéu trong qua chin, m4t hoa va mat ong. Mat ong 1a hén hop D-fructozo 
va D-glucoze do ong mat lang lai trong 16 ong. 

Trong cdc giuxit, D-fructozo cé vi ngot nhat. Vi ngot cia mat ong chu yéu la do 
D-fructozd. 


Vi-quay cuc sang tréi manh, nén D-fructozo con duge goi 1a Levulozo (nguge voi 
D-glucozo va dextroza). 
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D-Fructozo cén tham gia vao thanh phan disaccarit (nhu saccarozo), trisaccarit 
(nhu melexitozo hay rafinozo) va polisaccarit (nhu inulin,...). 


Khir hod D-fructozo thu duoc hai ancol séu chitc la D-mannitol va sobitol : 


nae ra aaa roan 
_ + H,/Ni ec dil a ibaa 
CHORE _ rls oe 
CH,0H CH»OH CH,0H 
Mannitol Sobitol 


Su chuyén hod ctia D-fructozo sé dugc trinh bay trén so dé XV-6. 


So dé XV-6 : Mét sé chuyén hod cha D-fructozo 











| & 
HOCH 1 CH,OH 
> o. CH,OH vp le 
5 2 HO 3 Se 
H\H HO/OH 4—~ OH (4R) 
; _ 5 OH (5R) 
OH OH ° CH,OH 
o-D-Fractofuranozo (38,4R,5R)-D-Fructozo 8-D-Fructofuranozo 
+ C,H;NHNH; 
CH=NNHC,H, 
CH,OH CH,OH C=NNHC,Hs 
OH HO HO 
HO HO 7 OH 
OH OH OH 
OH OH | CH,OH 
~ CH,OH CH,OH Glucosazon 
D-Sobitol ; D-Mannitol 
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ZBHHULACOSA 


Fructozo la 2-xetohexozo, dugc ching minh bang day chuyén hod sau : 


CH»OH | CH3 
| | 
i, eee eee dl 
| — | : —> | 
von [CHOU | L\CHOH]3 t ae 
CHOH CH,0H CH»,0OH 7 CH> 
| 7 | 
CH 70H CH3 
Fructoze Xianohidrin Hidroxtaxit Axit a@-metylcaproic 


D-Fructozo efing cho phan ung véi thudc thir Tollens va Fehlinh, mac dd dang 
mach ho cua né khong cé nhém andehit vi trong méi truéng kiém da bi déng phan hod 
thanh D-glucozo va D-mannozo qua dang trung gian endiol da trinh bay ¢ trén. 


II. OLIGOSACCARIT 


1. Khai quat 


Oligosaccarit la nhttng giuxit ma khi thuy phan dén cing (hoan toan) cho tir 2 dén 
10 monosaccarit (duéng don), khi d6 ta c6 disaccarit, trisaccarit, tetrasaccarit, v.v... 


Oligosaccarit hay gap nhat la disaccarit va trisaccarit. Nhiing disaccarit quan trong 
nhat la saccarozo, mantozo, lactozd va xenlobioze. 


Disaccarit la cacbohidrat duge tao ra tit hai monosaccarit. Khi thuy phan | phan tir 
disaccarit thu duge hai phan ti monosaccarit. Tuy theo cach két hop giita 2 gdc 
monosaccarit ma disaccarit duge chia lam hai loai : disaccarit cé tinh khiy va disaccarit 
khong cé tinh kht. 

1) Disaccarit khong cé tinh khit (cé cdu triic ozido-ozit) 

Disaccarit dudc tao ra do su két hop hai nh6m -OH hemiaxetal (hidroxy! 
hemiaxetal) cua hai monosaccarit, tao ra cAu oxi va loai di m6t phan tir nuéc : 

CeH, jO5 —-OH + HO-Cg.H, er =z C6H, Os -O-C.6H, 105 sg H ,0 

Nett pt a 
Hai nhé6m —OH hemiaxetal Hai lién két glicozit -. 
Hat nhom —OH hemiaxtal tao ra lién két glicozit, nén disaccarit khéng con -OH 


hemiaxetal tu do, khéng chuyén thanh dang andehit duoc nén disaccarit nay khéng cé 
tinh khu va con duge goi 14 loai duéng cé cau tric ozido-ozit. 


-Tiéu biéu cho loai disaccarit khong c6 tinh khir 1A saccarozo. 
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2) Disaccarit cé tinh khit (cé cdu truc ozido-o7z0) 


Lién két glicozit duge tao ra tit 1 nhém -OH hemiaxetal cia monoze thit nhat va 
nhém —OH ancol nao dé cia monoze thi hai ma khong phai 1&4 -OH hemiaxetal thi hai. 
Nhu vay géc monosaccarit thé hai vin con nh6m OH hemuaxtal tu do va né cé thé 
chuyén thanh nhém andehit trong dung dich nén co tinh khit. Loai dudng nay cd cau 
tric ozido-ozo. 

C,H;},0;-OH + . HO-CgHi904-OH a 
ys = 
—OH hemiaxetal -OH ancol -OH hemiaxetal 


Lién két glicozit -OH hemiaxetal 


Disaccarit kh cé hién tugng quay hé bién (a, B), khir dugc thuéc thu Fehlinh va 
Tollens, tao hidrazon, oxim... Tiéu biéu cho loai nay 1a mantozg, lactozo, xenlobiozg.... 


Dé xAc dinh cau tric toan phan cha mét disaccarit, ching ta phai bit : 


1. Nhan dién cdc monosaccarit thanh phan tao nén disaccarit (bang c4ch thuy phan 
trong méi trudng axit hodc enzim). 


2. Xdc dinh c4u tao dang vong cia céc monosaccarit trong disaccarit (vong pirano 
hay vong furano). 


3. Xdc dinh vi tri monosaccarit nay ddi véi monosaccarit kia, chinh la x4c dinh 


lién két glicozit (lién két nay do mét hay hai nh6m -OH hemiaxetal tao nen). 


4, X4c dinh cdu hinh anome (a, f) cha lién két ghicozit. 


2. Trang thai tu nhién 


Trong tu nhién, cdc oligosaccarit phé bién nhat va quan trong nhat la cac disaccarit va 
trisaccarit. oO 


a) Cae disaccarit quan trong la saccarozo, mantozo, lactozo va xenlobiozo 


+ Saccarozo la dudng mfa, dutng kinh, dudng két tinh, dudng phén, dudng ci cai. 
N6 cé nhiéu trong cay mia (14 - 26%), ch cai duong (16 - 20%) va cum hoa thot nét. 


Nguoi An D6 da biét saccoroze tir 300 nam truéc Cong Nguyen. Neuodi ta da tim 
thay saccarozo trong cu cai duong nam 1747. 
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+ Lactozo cé vi ngot kém hon saccarozo. Lactozo cé vai tré rat quan trong trong 
dinh duGng ciia tré em. 


Trong sia ngudi cé tit 6 — 7% lactozo, cdn trong sita bd chi cé ti 4 — 5% lactozo. 


+ Mantozo thu duge khi thuy phan tinh b6ét bang axit v6 co lodng hodc bang enzim 
amilaza. Enzim amilaza cé nhiéu trong m4m thoc, vi vay mantozo con. duoc goi la 
ducong mach nha. 


Qué trinh chuyén hod tinh bét thanh duéng mantozo nhd enzim amilaza da duoc 
img dung rong rai dé san xudt banh keo va cdc dé udng. 


+ Xenlobioze 

‘Ahi thuy phan khéng hoan toan soi bong (xenlulozo) thu duoc xenlobioza. 
b}) Cac Wsareant 

+ Melixitozo cé one mat ong. 

+ Rafinozo cé nhiéu trong cu cai duéng va cé trong mét sé thuc vat khac. 
3. Cau tric phan, tia va tinh chat 


a) Saccarozo (con goi la sucrozo) cé cau tric nhw sau : 


6 
CH,OH 





Tén got: o-D-glucopiranozyl-§-D-fructofuranozit 


hay {}-D-fructofuranozyl-a-D-glucopiranozit 
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Saccarozo cé céng thitc phan tu C,5H,,0,). 


Khi thuy phan saccarozo trong dung dich axit lodng hodc enzim (invectaza hay 
diastaza) tii men, thu dugc mét luong bang nhau D(+)-glucozo va D(-)-fructozo. Su thuy 
phan nay gay ra ca su thay d6i déu quay cuc ti (+) sang (-). Vi vay, qua trinh nay con 
dugc goi la qua trinh nghich dao saccarozo. Hén hop quay trai cua D(+)-glucozo va 
D(-)-fructozo thu duge & trén goi 1a dudng nghich dado. (Mat ong chu yéu 1a duéng 
nghich dao, nhiing con ong cung cép enzim invectaza). Dung dich (+)-saccarozo cé dé 
quay cuc 1a +66°5, D(+)-glucozo 14 +52°7, D(_)-fructozo 14 -92°4 vA d6 quay cuc cilia: 
hén hop sau khi thuy phan saccarozo 1a 


(+}52°7 + (-92°4) _ 


lalp = 5 


—19°9 
Viéc xac dinh cau tric lap thé cia lién két D-glucozit va D-fructozit rat phiftc tap vi 
ca hai lién két nay déu bi thuy phan déng thoi. 


Nho két qua nghién cttu Ronghen va téng hop saccarozo (do Lemia U. R. Lemieux, 
nam 1953) ngudi ta da khang dinh cdu triic cla saccaroze. 


Cau oxi duge tao thanh trong saccarozo tit a-D-glucozit va §-D-fructozit 14 do su 
tham gia cua 2 nhém -OH, mét nhém -OH hemiaxetal ¢ C, cla glucozo dang a va mot 
nhém —OH hemiaxetal o C, cua frutozo dang §. Vi vay, saccarozo con cé tén goi nifa 1a: 
2-O-(a-D-glucopiranozyl)-$-D-fructofuranozit. Hoac  2-(a-D-glucopiranozido)-B-D- 


_-fructofuranozit. 


Do trong phan tit saccarozo khéng con -OH hemiaxetal nén khong cé kha nang 
mé vong, khéng c6 tinh khu cling nhu -OH hemixetal (khéng cho phan img trang 
guong, khéng khu dung dich Fehlinh, khéng tao ra osazon, khong quay hé bién). 
Saccarozo dé bi thuy phan trong dung dich axit, tham chi axit rat yéu nhu CO,/H,O va 


-enzim. 


Cj 2H7201, + HO D-glucozo + D-fructozo 


hoedae enzim 


Tiy saccarozo cé thé tao thanh cac saccarat kim loai kiém thd, nhat - canx1. C6 
nhiéu loai canxi saccarat khac nhau vé d6 hoa tan trong nude. 


C2H0,, .CaQ. 2H,0 _ 
Dé tan trong nude 
C,.5H,0,, ~2CaO . H,O 


CO 5H 520, | .3CaO . H,O Kho tan trong nude 
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C4c phan ing trén duge img dung dé tinh ché duong mia trong cong nghiép san 
xuat duong. | : 


Sau khi ép mia cho dung dich dudng (14 - 17% duong) va mot s6 tap chat ché hod 
véi nudc voi dé két tua tap chat (mudi canxi cia axit photphoric, axit oxalic, axit XItric, 
protein...), ngudi ta tién hanh loc bo két tua. Sau dé, suc khi CO, vao dung dich mono va 
dicanxi saccarat : 


CO? + Cru: CaO. H,0 —_> ClO + CaCO, 1 + H,0 


Loc bd két tha, cé dac dung dich, li tam lay duong: Dung dich sau khi tach duong 
goi 1A ri dudng ding dé san xuat ancol etylic. 


b) Mantozo hay diténg mach nha cé c&u tric sau : 


6 6 
CH,OH CH,OH 





CAu dang cia mantozo © 
(Déng phan anome-a) 





Tén gol: 4-0-(a-D-Glucopiranozy])-a-D-glucopiranozo 
Hay : 4-(a-D-Glucopiranozido)-a-D-glucopiranozd 
Mantozo cé cong thie phan tir 1&4 C,5H220);. Khi thuy phan mantozo bang dung 


_ dich axit v6 co loang hay enzim mantaza chi thu duge D-glucozo. Dé xac dinh lién két 
glicozit trong phan ttt mantozo, nguci ta da tién hanh thi nghiém theo so d6 XV~-7. 
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So d6 XV-7. Thi nghiém xdc dinh lién két glucozit trong phan tt mantozo 
Mantozo 
(a) [Br H,0 


(C .H,,0,,)}COOH 
Axit mantobionic . 


(b) | (CH80,, NaOH 


[C,,H,,0;(OCH;)3] COOH 
Axit octa-O-metyl-D-mantobionic 


(c) | HO 


COOH 

H-+ OCH, 
CH,O H 

H-- OCH, 
| H OCH, 

OCH, CH,OCH, 
2,3,4,6-tetra-O-mety- Axit 2,3,5,6-tetra-O-metyl- 
-D-glucopiranozo -D-gluconic 





Cho mantozo tac dung vGi nudéc brom (a) dé bién thanh axit monocacboxylic, axit 
D-matobionic. Sau dé cho tac dung tiép vi dimetyl sunfat va kiém. CHS + NaOH 
(b) thu duce axit octa-O-metyl-D-mantobionic. 


Cudi cling lay san phdm thuy phan trong dung dich axit (c) thu duoc hai hop chat 
la 2,3,4,6-tetra-O-metyl- eee COP sanOZe (d6éng phan anome-q) va axit 2,3,5,6-tetra-O- 
-metyl-D-giuconic. 


Mat khac, mantozo khir duoc dung dich Fehlinh va Tollens, vi vay no la mot 
disaccarit cé tinh khit. Mantozo phan tng véi phenylhidrazin tao osazon C,5H5_05 
(=NNHC,Hs). va bi oxi hod bdéi nudc brom thanh axit monocacboxylic, axit 
mantobionic, (C,,H,,;O,;,)COOH. : 


Mantozo t6n tai 6 hai dang déng phan anome 1a & va f, cé nang suat quay: cuc 
tuong img [@]p = +168” va +112°. Hai dang nay co hién tugng quay hé bién trong dung 
dich, khi dat can bang (aJp = +136". 


R& rang mantozo cé nhém -OH hemiaxetal tu do nén cé thé chuyén hod thanh 
nhom andehit. Nhung chi cé 1 nhém -OH hemiaxetal ty do vi osazon tao ra chi chita 
2 g6c cla phenylhidrazin va khi oxi hod bang nude brom chi cho axit monocachoxylic. 
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Mantoze ducc tao ra tit hai don vi D-glucozo véi su tao ra lién két o-[1,4)]- elucozit. 


Lién két glucozit nay 1A do mét nhém -OH hemiaxetal dang @ cua géc D-giucozo 
thir nhat két hop vGi nhém —OH ancol & C, cua géc D-glucozo thit hai. Do dé, mantoza 
cé cau tric nhu trén véi dang vong pirano. | 


C) Lactozo hay duodng sita 


Lactozo cé cau trtic sau : 


6 
CH,OH 
5 








a, ger 
Géc §-D-galactoza Géc a-D-glucozo 


Tén got: 4-O-(B-D-Galactopiranozyl)-c.-D-glucopiranozo 
hay : 4-($-D-Galactopiranozido)-ca-D-glucopiranoza. 


Lactozo cé céng thife phan tir ©)2H920);, 1a loai disaccarit 6 tinh khir tao ra duge 
osazon va tOn tai dudi hai dang déng phan anome « vi B, cho hién tuong quay hé bién. 
Nang suat quay cuc cha dung dich lactozo khi dat trang thai can bang [a]p = +52°6. Khi 
thuy phan lactozo trong méi truong axit hodc xi li vé6i enzim emulsin (loai enzim 
chi phan cat lién két B-glicozit) sé thu duge nhing luong bang nhau cia D-glucozo va 
D-galactozo. 


Qua trinh chuyén hod cdc din xuat cha (+)-lactoze dé chi ra glucozo 1a mat xich 
duong khir dugc chi ra & so dé XV-8. | 


RO rang, lactozo cé lién két B-glicozit do su t6 hop giita mét phan tu o-D(+)-glucozo 
va mé6t phan tt B-D(+)-galactozo. 


Van dé dat ra 14 mat xich monosaccarit nao cé6 tinh khu va mat xich monosaccarit 
nao khéng cé tinh kh ? (+)-Lactoze cé6 lién két glucozit hay lién két galactozit ? 


Khi thuy phan lactosazon thu duge D(+)-galactozo va D-glucosazon. Thuy phan 
axit lactobionic (axit monocacboxylic) nhan duge axit D-gluconic va D-galactozo (xem 
so do XV-8 trén). Nhu vay, mat xich D(+)-glucozo phai chita nhém andehit “tu do” va 
tao ra osazon hoac oxi hod tdi axit. (+)-Lactozo phai 14 D-glucozo thé, trong d6 mat xich 
D-galactozyl tan cong vao mét trong nhing nguyén ti oxi cha glucoze. Dé 1A lién két 
galactozit chit khéng phdai lién két glucozit. Hon nifa, cdc phan tng oxi hod, metyl hoa 
va thuy phan hod cho két qua tuong tu nhu voi mantozo va xelobiozo. Vi vay, lién két 
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glicozit dugc tao ra tit nhém -OH hemiaxetal cha §-D-galactopiranozo, va nhém —~OH 6 
cacbon thi 4 cua D-glucozg (nhém -OH thudng). Dé 1A lién két B-[1,4]-glicozit. 


Hon nifa, hai mat xich trong phan tt lactozo 1a D-glucozo va D-galactozo déu & 
dang vong pirano (6 canh). 


So dé XV-8 : Mot s6 chuyén hod dan xudt cia (+)-lactozo 


Lactoze 








+ C,H;NHNH, 
Br 
0) CH,OH 
"k - e CH=N-NH-C,H 
| OH “. OH me gts 
(C ,H,,0,,) COOH oA 
(Axat lactobionic) OH Tl 
(Lactosazon) ‘ NNH-C,H;s 
[Ho 
 , CH=NNHC,H, 
yea C=NNHC.H, 
HO 
OH 
OH 
Ho (OH CH,OH CH,OH 
(Di+)-Galactopiranozo) (Axut D(-)-gluconic} (D{+}-Galactopiranozo) (D-Glucasazon) 


d) Xenlobioze c6é cau trac sau: 


CH,OH 





Cau dang cia xenlobiozo 
(Dong phan anome f) : 


H 
CH,OH ,, 
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Tén goi: 4-(6-D-glucopiranozyl)-B-D-glucopiranozo 
4-(B-D-glucopiranozit)-f-D-glucopiranozo 
Tuong tu mantozo, xenlobiozo ciing ¢6 céng thite phan th C,,Hy20j,, la duong 


khir, tao duge osazon, ton tai duci hai dang déng phan anome co va B,.cho hi¢n tuong 
quay hé bién giita hai dang déng phan dé. Thuy phan cho 2 phan tir D-glucozo, Voi cac 


phan tmg oxi hod, metyl hod va thuy phan hoa tuong ty nhu doi voi mantozo, cang 


khang dinh xenlobiozo chia hai vong pirano va lién ket glucozit duge tao fa ti) nhém 
-OH & cacbon sé 4. Nhung khdc vdi mantozo, lién két glucozit ¢ xenlobiozo la én két 
B-[1,4]-glucozit, cén lién két glucozit 6 mantozo la lién két o-[1,4]-glucozit. 


Xenlobiozo bi thuy phan bang enzim emulsin ma khéng phai enzim mantaza nhu 
d6i v6i mantoze vi enzim emulsin chi phan cat lién két B-glucozit. Vi vay, xenlobiozo co 
cau trac nhu trén. 


Ill. POLISACCARIT 


Polisaccarit 1A nhing hop chat cao phan ti, cé chita hang tram va tham chi hang 
ngan mat xich monosaccarit trong mdi phan tir. Gidng nhu trong disaccarit, nhing mat 
xich nay dugc néi voi nhau bdi lién két glicozit vi nhiing lién két nay Jai bi phan cat boi 
phan ting thuy phan. : 


Polisaccarit 1a nhiing polime duoc tao ra trong thién nhien. N6é duoc coi 1a san 
phdm cia phan tng tring ngung cdc andozo hoc xetoza. 


Mét polisaccarit duge tao ra ttt hexozo, thi du co cong thite chung 14 (C,H, Q5),. 
Céng thitc nay, tat nhién goi cho ching ta vé cau tric cua polisaccarit. Dé thiét lap cau 
iric cla polisaccarit, chting ta phai biét trong moi phan tu polisaccarit dé c6é cdc mat 
xich monosaccarit nao, co bao nhiéu mat xich va lién két gifta cdc. mat xich nhu thé nao. 


Mach cia phan tir khong 16 nay 14 mach ho, khong nhanh hoac c6 nhanh, mach 
vong hay uén khic. Cac polisaccarit quan trong nhat 1a xenlulozo va tinh bot. Ca hat 
polisaccarit nay déu duoc thuc vat téng hop nhé qué trinh quang hop tir khi cacbonic va 
nudc. Ching déu duoc cau tao boi cdc mat xich D-glucozo. 


Nhimng polisaccarit dugc tao thianh tu mét foal monosaccarit thi goi 1a 
homopolisaccarit. Nhiing polisaccarit dugc tao thanh tir hai loai monosaccarit tro lén thi 
goi 1a heteropolisaccarit. 


Homopolisaccarit quan trong 1a tinh bét, xenlulozo, glicogen v.v... Heteropolisaccaril 
hay gap trong thién nhién la pectin, aga, hemixenlulozo v.v... 
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1. Tinh bot 
a) Trang thdi tu nhién 


Tinh bét 14 mot polisaccarit rat phé bién trong ty nhién, N6 la thic an quan trong 
cia neudi cling nhu dong vat va la thitc an du trif cua thuc vat. 


Tinh bot duoc thuc vat tich trit trong cac m6 thuc vat dudi dang cac loai hat, cu va 
qua (gao, mi, ngo, khoai, sin, chudi, tao, lé, héng, xoai, dau, man, mit v.V...). 


Ham lugng tinh bot trong cdc loai trén cing khac nhau : gao chita nhiéu nhat, 
khoang 75 + 80%, mi khoang 65 + 70% con khoai tay chita khoang 16 + 19%. 


Noi churig, luong tinh bét trong cac hat ngu céc nhiéu hon trong cac loai khac. 
bh) Cau truc cua tinh bot | 


Thong thudng, tinh bét chita khoang 20% phan tan trong nuéc, goi la amilozo va 
80% phan khéng tan trong nudc, goi la amilopectin, Nhu vay tinh bot 1a hén hgp hai loai 


_ polisaccarit 1a amilozo va amilopectin. 


CA amilozo va amilopectin déu 1a nhitng cacbohidrat co phan tt kh6i cao va cé 
chung c6ng thifc phan tir (CgH 905), Khi ché hod voi dung dich axit hay enzim, tinh bot 


bi thuy phan dan dan thanh dextrin (hdn hop cdc polisaccarit cé phan tir khoi thap), sau 


dé dén mantozo va cudi cing la D(+)-glucozo. 


(CgHy9O5)n —> (CeHoOs)m —> C1aH22011 —> CoHi206 

Tinh bét Hon hop dextrin Mantozo D-glucozd 

Amilozo va amilopectin déu duoc tao nén tu nhiing mat xich D(+)-glucozo nhung 
khac nhiau vé kich thude va cau truc. 

+ C4u tric cua amilozo 

Khi thuy phan amilozo chi thu duge mantozo vA cudi ciing cfing chi thu duge 
D-glucoze duy nhat. Tir dé cé thé giai thich ring amilozo duoc tao bdi nhiéu mat xich 
D(+)-glucozo ma méi mat xich nay két hop vai nhau béi lién két a-glucozit voi nguyen 
tit cacbon sé 4 cua mat xfch dimg sau. 

Co bao nhiéu mat xich @-D(+)-glucozo nhw thé c6 trong phan ti amilozo va hinh 
dang cita nhimg dai phan tir nay thé nao ? 

Dé xAc dinh cau tric cia amilozo, ngudi ta da su dung nhiéu phuong phap hoa hoc 
vA vat ly khae nhau. Trong phuong phap vat li, hi du ngudi ta da phan tich tia X, kinh 


_ hién vi dién tur, do ap suat tham thdu, do d6 nhot va ding may li tam siéu téc. 
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Trong viéc nghién ciu cau tric cdc gluxit thi su két hop phuong phap metyl hoa va 
thuy phan hod [4 cé y nghia nhat. Theo dd, ngudi ta thay ring D-glucozo, mot 
_™monosaccarit cé chita 5 nhém -OH tu do va tao ra din xudt c6 5 nhém metyl, metyl 
tetra-O-metyl, D-glucopiranozit. Khi hai mat xich D(+)-glucozo lién két véi nhau, nhu 
trong mantozo, thi m6i mat xich chia 4 nhém —-OH ty do va khi metyl hod disaccarit nay 
sé cho dan xuat cé 8 nhém metyl. Trong amilozo, néu méi mat xich D(+)-glucozo lién 
két v6i hai nhém khac thi no chi chtta 3 nh6m -OH tu do va khi metyl hod amilozo sé 
thu duge hgp chat chi chia 3 nh6m -OCH; trong méi mat xich glucoze. 


Khi metyl hoa amilozo va sau d6 thuy phdn ta thu duoc 2,3,6-tri-O-metyl-D- 
-glucozo va mét luong nho 2,3,4,6-tetra-O-metyl-D-glucozo (0,2 + 0,4% téng san 
pham). Phan ting xay ra nhu trong so dé XV-9 : 


So dé XV-9 : Mot sé phan tmg chuyén hod amilozo 








CH,OH CH,OH 
HE , 0 H O 
HO OH OH OH 
OH GOH 
Amtloze 
(CH;)5 O" [sso 
CH,OCH, 
H : H 
CH.O OCH, 
OCH, 
Amilozo d4 metyl hoa 
HC] |H,0 
6 
CH,OCH, 
5 








: OCH, ’ OCH, 
2,3,4,6-Tetra-O-metyl-D-glucoze 2,3,6-Tri-O-mety!-D-glucozo 
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Hé nghién cl cau tric cla amilozo, nguoi ta dung phuong phap xac dinh 
nhém cudi. Theo dé thi méi mat xich D-glucozo trong amilozo lién két vdi hai mat 
xich D-glucozo khéc bang nguyén tt Cl & mat xich D-glucozo nay va nguyén ti Cyd 
mat xich D-glucozo khdc (lién két o-[1,4]-glucozit). Dong thoi nguyen tir Cs & méi mat 
xich sé tham gia vao vong piranozo. Két qua 1a cac nhém -OH tr do G Cy, C3, Ce duge 
metyl hod, nhung diéu dé khéng phai dac trung cho tat cA cdc mat xich D-glucozo, tnt 
khi mach amilozo 1a vong va no phai cé hai nhom cudi ; Tai mot nhém cudi phai la 
mat xich D-glucozo chita nhom andehit tu do ; Tai mét nhom cudéi khdc phai la mat-xich 
D-glucozo ma cé nhém -OH tu do & Cy, va né duoc metyl hoa o ca 4 nhém —QH, sau 
khi thuy phan cho 2,,3,4,6-tetra-O-metyl-D-glucozo. Nhu vay, méi phan tu amilozo duge 
metyl hod hoan toan, sau do thuy phan cho m6t phan tir 2,3,4,6-tetra-O-metyl-D-glucozo. | 


Dua vio sé phan tt tri-O-metyl-D-glucozo duoc hinh thanh tir méi phan tu cua hop 
chat tetrametyl, ngudi ta co thé tinh dugc 6 dai cha mach amilozo. 


Thi du + khi metyl hoa amilozo nhan duoc 0,25% tetra-O-metyl-D-glucoze chi ra 
trén méi mot nhém cui (vdi nhém -OH tu do d C4) co khoang 400 mat xich. Nhu vay, 
phan tir khéi cla amilozo tt 150.000 + 600.000 va cé tir 1000 + 4000 mat xich glucozo 
trong mdi phan tir. 


Phan tir amilozo c6 cau tao khong phan nhanh, gém c4c mat xich a~D-glucopiranozo 


ket hop véi nhau nho lién két o-[1,4]-glucozit - 





CH,OH 


HO HO HO 


hoac (C,H),Os), 





Hinh XV-1. Cau dang ghé ca amilozo 
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Mach dai phan tt cla amilozo con cé cau tao hinh xo4n 6c nho cdc lién két hidro 
gitfa cac nh6m -CH,OH va -OH ancol 6 cacbon sé 2 thuéc vong xoan bén canh. 


Moi vong xoan cé téi 6 mat xich glucoze. 
+ Cau tric cilia amilopectin 


Amulopectin khi bi thuy phan tao ra mét disaccarit 14 (+)-mantozo, két qua cla su 
metyl hod va thuy phan sé thu duoc 2,3,6-tri-O-metyl-D-glucozo. 


Gidng amilozo, amilopectin dugc tao nén bdi nhtmg mach chtta céc mat xich 
D-glucozo. M6i mat xich nay lai két hop voi nguyén tr C, cla mat xich saw bang lién 
két o-glucozit. Nhung amilopectin cé cau tric phic tap hon amilozo. 


X4c dinh phan tu khéi bang phuong phdp vat li cho thay trong m6i phan tt cé téi 
mot triéu mat xich D-glucozo. Nhung theo phuong phdp phan tich nhém cudéi (mety! 
hoa, réi thuy phan hod...) thu duge 5% 2,3,4,6-tetra-O-metyl-D-glucozo tuong tng véi 
20 mat xich D-glucozg¢ trong mach. 

Thuc té khi thuy phan amilopectin da metyl hod cho 5% 2,3,4,6-tetra-O-metyl-D- 
glucozo, 5% 2,3-di-O-metyl-D-glucozo va 90% 2,3,6-tri-O-metyl-D-glucozo. Diéu dé 
ching t6 amilopectin cé su phan nhénh rat Idn, c6 tdi hang tram mach nhénh, chita 
20 +25 mat xich D- glucozo. 

Mach nhanh 1a su két hop cla nhém -OH hemiaxetal 6 C, cuéi mach voi -OH 
ancol 6 C, cla mach tiép theo (xem so d6 XV-10). 


So d6 XV-10 : Lién két a-[1,4]-glucozit cla amilopectin 


CH,OH CH,OH 
| , O 





HO HO lién két 
0 c-[1,6]-glucozit 
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Hinh XV-2. Cdu dang ghé cua amilopectin 


Ching ta hay quan sdt su chuyén hod cha amilopectin tir phan tng metyl hoa va 
sau dé thuy phan theo so dé XV-11 dudi day. 


So d6 XV-11 : Phuong phap phan tich nh6m cudi cua amilopectin 


Amilopectin da metyl hod 





H,0 | HCl 
CH,OCH, CH,OCH, 
O O 
+ + 
OCH, OCH, 
2,3,6-Tri-O-metyl-D-glucozo 2,3,4,6-Tetra-O-metyl-D-glucozo 2,3,-Bi-G-metyl-D-glucozo 


{~90%) | (~5%) | (~5%) 


c) Tinh chat 


| Tinh bét 1a chat ran v6 dinh hinh, mau trang, khong tan trong nude lanh, tan dugc 
trong nudc néng. Trong nudc ndéng, cdc hat hap thu nude phéng lén, dan dan vo ra tao 
thinh dung dich nhot. Dé ngudi, ta dudc dung dich déng nhat goi 1a hé tinh bét. Chi co 
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thanh phan amilopectin trong tinh bot mdi cé kha nang hoa hé. Su tao hé 14 qua trinh bat 
thuan nghich, tic 1a tir hé khéng tro lai dang bot duge. 


Dung dich hé tinh bét cing cé tinh quang hoat, nang suat quay cuc [a]p = 
+201 + +210". 


Tinh bot khéng tac dung véi thudéc thi Fehlinh va Tollens, vi phan tt tinh bét chia 
mot sé lugng lén cdc mat xich D-glucozo, nhung chi cé rat it m&t xfch cuéi manh con 
nhém -OH hemiaxetal. | 


Tinh bot tac dung vdi dung dich iot cho mau xanh tim. Mau cua dung dich nay la 
mau cta hop chat boc do phan tir amilozo ¢ dang xoan boc cdc phan tu iot nam 0 phia 
trong vong. xo4n. Khi dun néng, mau xanh tim bién mat, do lién két hidro giita cdc vong 
xodn bi phan cat, mach phan tir amilozo tam théi dudi ra, nén cac phan ti iot tach ra 
khoi phan tir amilozo, Khi dé nguéi, mau xanh lai xuat hign tro lai. 

Tinh bét khong t4c dung vdi dung dich Cu(OH), dé tao ra dung dich mau xanh 
nhu cdc hop chat chtta nhiéu nhém -OH khac. Ngudi ta da xac dinh dugc rang trong m6i 
mat xich monosacccarit, D-glucozo chi cdn 3 nhém —OH ty do. Nguoi ta cling da diéu 


ché duoc triaxetylamilozo [C;H;O;(OCOCHS3)3],, hoac trimetylamilozo [C.H.O,(OCH3)3],. : 


Tinh bét c6 thé bi thuy phan trong dung dich axit hodc enzim cho dextrin, réi 


mantozo va cudi cing la D-glucozo: 


(C6Hj905),. + nH20 (C6H 1995 )m —> C12H22011 —> CoH1206 


hoac enzim 


Tinh bét Pextrin Mantoza D-Glucozo 


2. Glicogen 


Glicogen 14 polisaccarit du tri cua co thé dong vat, thuong tap trung trong gan 
(khoang 20%) va trong cdc co bap (khoang 4%). Glicogen thudng duoc goi 1a tinh bét 
déng vat. 


| Glicogen JA chat ran dang bot, mau trang, v6 dinh hinh, dé tan trong nuéc. Dung 
dich glicogen ¢6 nang suat quay cuc [a]p = +196°. Phan tir khéi cia glicogen khoang 1 
triéu dvC. 

Tuong tu amilopectin, glicogen cé6 cau tao phan nhdnh, nhung mutc do phan nhanh 
nhiéu hon amilopectin, véi cé¢ mach ngan hon (mdi mach co tir 12 +18 mat xich D-glucozo). 


Glicogen g6m cdc mat xich D-glucozo két hop voi nhau nho lién két o-1,4-glucozit va 
lien két a-1,6-glucozit. Glicogen tac dung vi iot cho mau nau dé hoac tim do. Ciing co 
mot s6 glicogen khéng tac dung v0 iot. © 
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Thuy phan hoan toan bang dung dich axit hay enzim, glicogen cho san pham cudi 
cing 1A D-glucozo. Céng thiic cua glicogen 14 (CgH,,O5),, cling gidng tinh bét. 


3. Xenluloze 
a) Trang thai tu ntién 


Xenlulozo 14 mét polisacccarit cao phan tu, khéng cé tinh dudng. Xenlulozo la 
thanh phan chinh cla cdc té bao thuc vat. N6é cé trong gdec vA soi cla cdc loai thuc vat. 
Thi du : bong 1a xenlulozo gan nhw tinh khiét (98% xenlulozo) ; g6 c6 40 +60% 
xenlulozo. Xenlulozo lam cho cdc mé thuc vat cé tinh bén co hoc, cé tinh dan hdi va tao 
thanh bé xuong nang dé cac loai cay. Xenlulozo dugc tao thanh trong cay nho qua trinh 
quang hop. Cac loai soi thién nhién ché tit bong, g6, gai, lanh, day déu 1a xenluloze, 
duoc ding trong ki nghé dét, gidy, ngoai ra cdn ding dé ché xentlulozo axetat, xenluloze 
trinitrat, xenlulozo xantogenat, v.v... | 


b) Cdu trtic 


Xenlulozo cé céng thitc phan ur (C,H,,05),. Xenlulozo bi thuy phan hoan toan 


bang dung dich axit thu duoc mét monosaccarit duy nhat la D-glucozo. 


Xenlulozo da dugc metyl hod hoan toan, bi thuy phan thu duoc 2,3,6-tri-O-metyl- 


-D-glucozo. 


Tuong tu tinh bét, xenlulozo duoc tao ra boi cdc mach chita cdc mat xich D-glucozo 
va méi mat xich nay sé lién két vi C, cha mat xich sau bang lién két glucozit. Nhung 
xenluloze khac tinh bét vé cau hinh ctta lién két glucozit. 

Khi ché hoa xenlulozo véi anhidrit axetic va axit sunfuric, ta thu dude octa-O- 


-axetalxelobioza. R6 rang tat cA cdc lién két glicozit trong xenlulozo gidng lién két trong 
xenlobiozo, nghia la lién két p. 


Xenlulozo cé phan tit khdi vao khoang 250.000 + 1.000.000 dvC. Trong moi phan 
ti xenlulozo cé khodng 1000 +1500 mat xich glucozo. 
Trong tu nhién, xenluloze tén tai duéi dang soi va céc dang soi nay lai tao thanh 
bé réi chuéi nhd cac lién két hidro. Xenlulozo cd cau tric sau : 
CH,OH _  CH,OH CH,OH 
e 


4 ] 


HO \?H 
OH 





2BHHHLLICOR4 2 l 7 





Hinh XV-3. Cau dang ghé cla mét doan mach trong phan tr xenlulozo 


c) Tinh chdt 
+ Tinh chat vat li 


Xenlulozo 1a chat rin, mau tring, khong tan trong nudc va khong c6 mii, vi ; C6 ti 
khéi 1,51 - 1,52 g/cm” - khong tan trong cdc dung mdi hitu co. N6 kha bén véi dung 
dich kiém lodng, axit v6 co loang va cac chat oxi hoa yéu. 


Xenlulozo chi tan trong nude Svayde (Schweitzer : Cu(OH), + NH,OH), axit HCl 
dic, axit HPO, dac, axit H,SO, 72% va mét s6 dung dich bazo hitu co bac 4. 

+ Tinh chat hod hoc 

Tuong tu tinh bot, xenlulozo hau nhu khéng c6 tinh khu. No khong phan tmg voi 
thuéc thir Tollens va Fehling. Phan mg hod hoc xay ra 6 xenlulozo chu yéu 6 ancol da 


chifc va d lién két B-1,4-glucozit. 


~ Xenluloze tu nhién cé thé bi cdc vi khuan phan huy trong nhitng diéu kién khac 
nhau va tao ra CO,, H,O hoac CH. Gé ciing bi méi, mot pha huy, v.v.. 


_ C&c tac nhan oxi hod (oxi, ozon, hidro peroxit, natri hipoclorit...} cé thé oxi hoa 


xenlulozo thanh cdc san pham khdc nhau va lam giam chat lugng xenlulozo. 
~ Phan ting thuy phan 


Xenlulozo bi thuy phan hoan toan bdi dung dich axit v6 co hoac bang enzim 
xenlulaza (chi cé & co thé dong vat nhai lai nhu trau, bd...) cho san pham cudi cing 
la D-glucoze. 

Ht? 
hode enzim 


Xenluiozgd D-Glucozd 


| (CoH 995)n ri nH 50 nCgH 1206 


~ Tac dung véi axit mtric, HNO; 


Khi dun trong xenlulozo véi axit HNO, cé mat axit H,SO, sé cho este xenlulozo 
trinitrat. 
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CH,0OH 
3nHNO, 
(CgH1995), = [C6H,O(0H)3], = Kon_ Po —H,s0, [CgHyO (ONO) shy 
OH 


Xenluloze trinitrat 
Xenluloze trinitrat 1A chat dé n6, dé chay, ding lam thudc sine | 
— Tac dung vdi anhidrit axetic, (CH,CO),0. 
[CgH7O7(OH)3], + 3n(CH3CO),0 —> [C5H707(OCOCH3)3], + 3nCH3;COOH 
Xenlulozo tniaxetat 


Xenlulozo triaxetat va xenlulozo diaxetat duoc ding lam to axetat va phim anh 


khéng chay. 
- Tac dung véi kiém dac 


Xenluloze tac dung véi kiém dac cho xenlulozo - kiém. 
CH,ONa 


ss 
H 
Xenlulozo — kiém 


Cho xenlulozo - kiém téc dung véi cacbon disunfua CS), ta dugce xantogenat - 


[Cg6H703(OH)2ONa], + nCS. —> (C6H702 (OH), OC-—SNa 
Il 
S in 
Natri xenlulozo xantogenat 
Natri xenlulozo xantogenat tan duge trong dung dich kiém long tao ra dung dich 
rat nhét goi la visco. _ 
Thuy phan natri xenlulozo xantogenat trong dung dich axit H,SO,, ta duge xenlulozo 
hidrat. 
n 


7 HS04 ay [C6H707(OH)3]n + 5 NaSO, 


[CeH7O> (OH) i aie - 
S 


Xenlulozo hidrat cé céng thie phan ti tuong tu xenlulozo, nhung mach ngan hon, 
a6 bén hod hoc kém hon va rat hdo nudc. Chung dé kéo thanh sgi, goi 1a to visco. 
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— Phan tg véi nudéc Svayde 


Aenluloze phan tng véi nuGc Svayde cho dung dich nhét, khi thuy phan cho san 
pham 1a xenlulozo hidrat ding dé san xudt to hod hoc, cé tén 1a to d6éng-amoniac. 


4. Aga 


Aga la mot poligaclactopiranozit, cé6 trong mét s6 loai rong bién va co thé vi sinh 
vat. Aga con goi la thach trang, duoc ding trong cong nghiép thuc phdm. Khi thuy phan 
aga, nguol ta nhan duoc D-galactozo, L-galactozo va axit sunfuric vdi ti lé mol 149: L: 1. 
Khi mety] hod aga réi thuy phan cho ta 2,4,6-tri-O-metyl-D-galactozo, 2,3-di-O-metyl- 
-L-galactozo va axit sunfuric voi cing ti 16 mol 9: 1 : 1. Hau hét cdc mat xich cua aga IA 
D-galactozo duoc gan véi nhau qua C, va C3. 


Ci vao khoang mat xich tht mudi lai cé L-galactozo duce este hod bdi axit 
sunfuric. Mat xich nay lién két vdi nhau qua C, va C, va vdi sunfat 6 Cs ho&ic gan véi 
nhau qua C, va C,, dong théi vot sunfat 6 C,. 


Phan tmg metyl hoa aga, sau dé thuy phan xay ra nhw sau : 


CHG CHO 
H OMe MeO H 
H OMe 
H OH + H,SO, 
HO H 





IV. QUA TRINH CHUYEN HOA SINH HOC CAC GLUXIT 


Gluxit cé6 vai tré-cuc ki quan trong d6i véi doi séng cha sinh vat va con ngudi. Su 
chuyén hoa va tiéu thu cdc gluxit trong co thé sinh vat xd4y ra qua nhiéu giai doan va rat 
phiic tap. Tuy nhién, c6é thé chia thanh ba giai doan chinh nhu sau. 
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1. Phan ting thud phan va photphoryl phan 

_ Tinh bét glicogen hay cdc disaccarit dugc an vao miéng roi chuyén dén da day lién — 

bi cdc enzim hoc axit clohidric thuy phan thanh céc monosaccarit. Ruét non cua sinh 
vat chi hap thu dugc c4c monosaccarit nay. 


enzim 


CeHi9C + nH»,Q —— nCgH)70 
(C6Hj905), + nig nr Ca 
Tinh bét hay glicogen D-glucoze 
Hoac C)7H 720); + H,O — C6H120,5 + CEH 1206 
oac 
Saccarozo D-glucozd D-fructoz¢ 
Photphory! phan : 
CH,OH | CH,OH | CH,OH 
O QO 0 
OH A_o_| + HPO, ——> |AoH 5 





_ OH 
2. Qua trinh glicol phan (glycolysis) 


Pay 1a qua trinh phan cat va chuyén hod monosaccarit béi nhiéu loai enzim khac 
nhau, khéng cé su tham gia cua oxi (su phan giai ki khi). 


Truéc hét, ching ta dé cap dén mot s6 khai niém c6 lién quan. 
a} Coencozim : Nhitng enzim cé phan ti nho goi 1a coenzim. 


So dé XV-12. Cau tric cia nicotinamit-adenin dinucleotit, viét tat 1a NAD. 


CONH | COOH 
i (¥ - Nicotinamit (Oy 
“O-P-O-CH, a 





O N + N 
Axit nicotinic 
| Ribozo 
"4 OH OH | 
NH, 

| = Adenin 
HO -P—-O-CH, | : | 
| NUN Adenosin 

| Ribozo 

OH OH 
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CONH : CONH 
~~ 2 2 
(J 2 (7 


ia ~ 7 
R R 
(NAD) (NADH) 


Co ché oxi hod - khit clita cdc coenzim: 


Coenzim cé tinh chat oxi hod — khit néi bat nhat IA nicotinamit — adenin dinucleoit, 
viét tat la NAD. No 1a coenzim dang oxi hod. NAD cé thé nhan 2 hidro dé bién thanh 
NADH hay NADH). NADH 1a coenzim dang kh. NADH cé thé khir piruvat dé bién 
thanh lactat nh sau : 

CH; -—C-CO0O- » CH3-CH-COO™ 
I | 
NADH NAD OH 


Piruvat - Lactat 


Hoac : 


CH3-C-COOH + NADH ~~» CH3;-CH-COOH + NAD 
I | 
O | | OH 
AXit piruvic | Axit lactic 
b) Adenosin triphotphat (viét tat 1A ATP) 
ATP la mot phan tir quan trong cua trung tam trao déi chat. ATP 1A mét coenzim 
cé nang lugng cao dé diéu khién phan tmg ma binh thutmg vé mat nhiét déng hoc khéng 
xay ra. Nang luong cao cha ATP nam 6 lién két pyrophotphat. Khi thuy phan ATP cho 


adenosin diphotphat (viét tat 14 ADP) hofic adenosin monophotphat (viét tat 1d AMP) va 
giai phéng 29,323 kJ/mol. | 


Thi du: | 
| | NH, 
0 0 O ra CH 
] ] | 2 
HO-P-O-P-O-P-O-CH, 9 NT OW 
O OH OH 0 + ROH 


=== R-O-PO.H, + ADP 


OH OH 
Adenosin triphotphat (ATP) 
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Qua trinh glicol phan cing duoc chia ra m6t s6 giai doan : 

+ Giai doan hoat hoa | 

Glucozo kém hoat déng di dugc coenzim ATP cé nang lugng cao téc dung dé bién 
thanh glucozo-6-photphat. Sau dé glucozo-6-photphat déng phan hod thanh fructozo-6- 


-photphat qua dang enol. Fructozo-6-photphat lai tac dung v VOI coenzim ATP dé bién 
thanh fructoze-1,6-diphotphat : 


CHO CHO _CH,-OH 
OH ATP ADP OH c=0 
ans OTR singin, MOTH 
——________} 
1 dan ] 
H-+- OH 7 H+-OH ”~ | H-+OH 
CH,OH : CH,—O-PO; CH,-O-PO?” 
Glucoze | Glucozo-6-photphat Fructozo-6-photphat 
 -o-Po 


Fructozo-1,6-diphotphat 


+ Giai doan cat mach cacbon 


Fructozo-1,6-diphotphat 14 din xuat cla mot hexozo bi phan cat thanh 2 mol triozo : 
dihidroxiaxeton monophotphat va glixerandehit-3-photphat. Sau d6 hai triozo lai déng 


phan hoa. 
CH,-O-PO; CH,-O-PO; 
anad | . ay Déng 
HO——H ANGE neudls CH,OH phan 
H OH (Dihidroxiaxeton monophotphat) hoa 
H—— OH CHO - ff qua 
CH,-O-PO; | Co OH enol 
Fructozo-1,6-diphotphat CH,-O-P OF 


(3-Photphoglixerandehit) 
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+ Giai doan oxi hoa 


3-Photphoglixerandehit bi oxi hod boi coenzim NAD thanh 1,3-diphotphoglixerat. 
Sau do n6 la: b1 ADP phan tich thanh 3-photphoglixerat. 


CHO NAD NADH COO-PO;, ADP ATP COO" 
CH-OH < on oe 
CH,-O-PO? a CH,-O-PO> CH,-O-PO? 
(3-Photphoglixerandehit) (1 3-Diphotphoglixerat) (3-Photphoglixerat) 
Déng phan 
hoa 
COO” 
H-C-PO,* 


(2-Photphoglixerat) 


+ Su tao thanh piruvat 


2-Photphoghixerat loai nudéc cho photphoenolpiruvat. Sau do né bi coenzim ADP 
phan huy thanh piruvat. 


COO" ‘om ADP ATP COOT 

CH-O-PO;, > C-O-PO;, >=0 
= 

CH,OH ; CH, CH, 


2-Photphoglixerat Photphoenolpiruvat Piruvat 
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So dé XV-13 : Qué trinh glicol phan (su oxi hod phan cat glucozo thanh piruvat) 


CHO CHO 
OH ATF ADP OH ; 
HO \ ) HO Béng phan hoa 
OH a OH qua dang enol 
OH OH ; (2) 
CH,OH CH,-O-PO; 
(Glucoza) | (Glucozo-6-photphat) 
con : Fi OPO 
nam 
Phan _Phan img andol nguge andol nguyc 
oS. nn 
oH Oo POP 
Semundeatenaed (Fructozo-1,6-diphotphat) 
- 
oH OPO 
o_o =f) : Bdae phan hed 
S) qua dang enol 
CH,0OH 
(Dihidroxiaxeton monophotphat) 
+ 
CHO NAD NADH COO-PO{ = ADP ATP 
OH ROW, , . CH-OH 
2- (+ POY ) (4) 
CH,—O-PO, . CH,-0-Po™ 
(3-Photphoglixerandehit) (1,3-Diphotphoglixerat) 
COO" : COO" COO” ADP ATP eed 
CHOH Béng phan hod HC-O-PO; O) C-0-PO; VS C=O 
| : = 10 
CH,-O-PO? 2 CH,-OH HOCH, CH, 
(3-Photphoplixerat} (2-Photphoglixerat} (Photphoenol (Piruvat) 
piruvat) 


Sz Chu trinh axit xitric - Chu trinh Krep (Krebs) 


Su oxi hod lam gay mach glucozo goi la chu trinh-axit xitric, con goi 1a chu trinh Krep 


hay chu trinh axit tricacboxylic. Su phan giai hao khi nay la bién glucozo thanhi piruvat. 


Dudi téc dung cha.coenzim A (ki hiéau (CoA)-SH), piruvat bién thanh axetyl- 


-coenzim A (CH3 =e) va giai phéng khi CO). 
| | 
O 


* JOHHHOUICOSA 


CH ~C-COO™ a CH3-C-S-(CoA) + C02 


O O 
Piruvat | Axetylcoenzim A 


Chu trinh duge xtic ti€n béi hang loat coenzim nhu coenzim A (CoA-SH), axetyl- 
-coenzim A (CH; =— oe NAD, DGP (guanosin diphotphat), v.v... 


O 


Chu trinh cd 4 giai doan oxi hoa (ki hiéu *) dé bién dan xudt cla axit axetic thanh 
2 mol cacbon dioxit. San phém cudi cing 1a nuéc, khi cacbonic va giai phong nang 
luong dé duy tri su trudng tén va phat trién cua sinh vat. Mudi phan img cua chu trinh sé 
duc trinh bay trong so d6 XV-14 dudi day. 


So dé XV-14 : Chu trinh Krep (Krebs) 


Glucoza —- coe 


“me CO, [ai,co-s-coa 


+ HO HS-CoA 


HS—CoA 


NADH 


NAD 





(a-Metoglutarat) 


NAD 
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"oes 


Cau hdi 6n tap 


1. Andohexozo va xetohexozo déu c6 cong thuc phan tir CgH4,0¢. 
a) Hay tim cac déng phan dang khong vong cia chung. 
b) Chi ra cac déng phan-déi quang, déng phan dia, déng phan epime, dong phan anome. 
c) Trong cac déng phan d6, c6 dong phan mezo khong ? 
d) Trong mi loai andohexoze va xetohexozo co bao nhiéu bién thé raxemic ? 
e} Lay hai déng phan khong déi quang bat ki @ dang céng thuc chiéu Fise, hay goi tén 
cilia ching theo hé thdng R, S. | 


2. Cho D-glucozo qua day bién hod sau, hay xac dinh cfu tao cla P,Q, X, ¥6(1):Z,E6 
(2) va A,B,C 6(3). 


CH,OH (CHy)2S04 HiO Bry, HO 
| 
a) D-glucozo, —aaiean > ” ———Naon ~” Q —> xX —*#* > Y. 
_ b) D-glucoze = oj is: E 


; CoHsNHNH + CgHgNHNH CgHaNHNH 

c) D-ghicozo iota? Ao Temott B emo t:1 > ©. 

3. Cho nhting tinh thé D-glucoze 6 diém nong chay 146°C hoa tan vao nudc cho nang 
suét quay cuc ban dau la +112°C, nhung sau 46 gidm xuéng téi 52,7°C. Mat khac, khi 


cho nhimg tinh thé D-glucozo 06 diém chay 150°C hoa tan vao nude cho nang suat 
quay cue ban dau la +19°, nhung dan dan tang lén dén 527°. 


Dé la su quay hd bién gida hai dng phan anome a va f. Hay tinh thanh phan % hai 
déng phan trong dung dich dé. Biét rang ham lugng cac dang déng phan mach hé la 
khong dang ké. 


4. Khi tién hanh metyl hoa hoan toan (+}-mantoz¢ va sau do thuy phan hoa sé cho céc san 
phdm gi ? Tit dé suy ra cau tric (+}-mantozo. 


5. Hay xac dinh cu tao cla A, B, C va D 1a nhGng san pham oxi hoa — khir hoa cila 
glucoze trong cac phan img sau : 


a) A + 4HIO, ——> 3HCOOH + HCHO + OHC -CHO 
b) B + SHIO, ——» 4HCOOH + 2HCHO- | 
c) C-+ 3HIOg -——> 2HCOOH + 20HC-COOH 

d) D + 4HIO, —> 4HCOOH + OHC-COOH 
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Chuong XVI 
AMINO AXIT - PROTEIN 





$1. AMINO AXIT 


Amino axit thudc loai hop chat hitu co tap chiic, trong phan tu cé6 mat déng thoi 
hai nhém chtic : Nhém amino (-NH,) va nhém cacboxylic (-COOH). Tiy theo vi tri cua 
hai nhém chifc, ta c6 cac loai a-, B-, y-, d6-amino axit. Dang chu y la cac amino axit 
tham gia trong thanh phan phan ttt cua cdc protein déu thuéc loai o-amino axit. Trong sé 
trén hai muoi amino axit thién nhién cé nhing chat la amine axit khéng thay thé dugc. 
D6 1a nhiing amino axit cén cho 4u phat trién binh thudng cha co thé. Cac amino axit 
nay khong thé tong hop duoc trong co thé dong vat ma phai dua tir ngoai vao qua thitc an. 


|. DANH PHAP 


Tén cia céc amino axit duoc goi theo tén nia hé théng, tén thay thé hoic tén 
thuong. 


Tén nita hé théng hoac tén hé théng (tén thuéng) cla amino axit xuat phat tu tén 
thudng hodc tén hé théng cia axit cacboxylic tuong tng kém theo tiép dau ngif amino. 
Vi tri cua nhém amino trong phan tt duoc chi bang cac chi c4i Hi Lap d6i vdi tén nwa 
hé thong, cdn tén hé théng duge chi bang chit sé A Rap (xem bang XVI.1). 


Bang XVI-1. Tén nua hé théng va hé théng (tén thay thé) cua mét $6 amino axit 


Tén nita hé théng Tén hé théng (tén thay thé) 


ci CHOON 
Nl -CHNTI)- COOH 
HOOC-CH,-CH(NH,)- COOH Axit 2-aminobutan-1, 4-dioic 
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| 
; H 
[ COOH 
| 
H 


Ngoai ra, c4c amino axit thién nhién duoc goi theo tén riéng mang ¥ nghia lich sit, 
céc tén riéng duoc gitt gan nhu nguyén dang tén quéc té, chi bd e & cudi chit (thi du 
alanine viét thanh alanin) va déi chit cy thanh xy (thi du cystine viét thanh xystin) vi c6é 
lién quan dén chit viét tat quéc té (xem bang XVI-2). 


Bang XV1/-2. Tén riang cua mot sd amino axit thudng gap 

































H,N-CH,;,COOH Glyxin Gly, G 
CH;-CH(NH,)-COOH | U¢+) Alanin Ala, A 
(CH;},CH-CH(NH,)-COOH L(+) Valin* Val, V 
(CH,),CH-CH,-CH(NH2)-COOH L(-) Leuxin* Leu, L 
CH,-CH,-CH(CH;)-CH(NH,)-COOH L(+) Isoleuxin* Ile, I 

H>,N[CH,]4,-CH(NH,)-COOH L(+) Lysin* Lys, K 





HN -C-NHI[-CH}; ~CH(NH )- COOH 





L(+) Arginin Arg, R 























HOOC-CH,CH(NH,)-COOH 
HOOC-[CH,],-CH(NH,)-COOH 
HN —C-CH ~CH(NH3)-COOH 


Axit L(-) aspactic 
Axit L(+) glutamic 


Asp, D | 
Glu, E 









Asparagin Asn, N 






H)N—C-[CHy] —CH(NH, )- COOH 





Glutamin . Gln, Q 






























HOCH,-CH(NH,)}-COOH | L{—) Serin Ser, S 
CH,CH(OH)-CH(NH;,)-COOH L{—) Threonin* Thr, T 
HS-CH,-CH(NH,)-COOH L(-) Xystein Cys, C 
CH,S-[CH,],-CH(NH,)COOH L(-) Methionin* Met, M 
[HOOC-CH(NH,)-CH,-S-], L(-) Xystin Cys-s-s-Cys 
C,H;—-CH,-CH(NH,) -COOH L(-) Phenylalanin* Phe, F 





p-HO-C,H,-CH)-CH(NH;) -COOH 


Olay ie HCOOH 


L(-) Tyrosin Tyr, ¥ 














N Li-} Tryptophan* Trp, W 
l 
H 

N O CH,—CH(NH,)—COOH 

< y L({—) Histidin 







L(-) Prolin 


* C4c amino axit khéng thay thé duge déi véi co thé ngwdi. 
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5! 
ot 
av . ox: 


Géc cla cdc amine axit R-CH(NH3)-C- duoc goi bang cach déi duéi “in” cha 


tén riéng thanh “yl”. 


Thi du: | 
H,N-CH)-COOH >Glyxin H,N-CH)- ; —: Glyxyl 
| | 0 
CH,-CH(NH)) _COOH : Alanin CH,-CH(NH)} - 7 -: Alany! 


O 


Gé&c cia c4c amino axit cé nhém amit -CONH, duge goi bang cach déi dudi “in” 
thanh “iny!”. 

Thi du: | 
H NCO-CH,CH(NH2)COOH : Asparagin > H,NCOCH,CH(NH,)CO- : Asparaginyl. 

C4c axit monoamino dicacboxylic cé ba g6c tuong mg, tén cla gdc hoa tri mét cd 
tiép vi ngit “yl”, tén cia gc hoa tri hai cé tiép vi ngit “oy”. 

Thi dit: | 

HOOC-—CH, —CH(NH,)-COOH Axit aspactic 


HOOC-CH2-CH(NH)-C- —_a-Aspactyl 


-~C_CH) —CH(NH))-COOH —_ B-Aspactyl 
lI 
O 

ae —CH(NH;)- - Aspactoyl 
O 


~ i: PHUONG PHAP DIEU CHE 


1. Thay phan protein 


Khi thay phan hoan toan protein nho cac chat xtic the axit hodc kiém, hay enzim 
proteaza thu dugc hén hgp cdc L-amino axit, 
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Thi du: 
. H,0/H* 
H»N-CH-CO-NH-CH-CO-NH-CH-CO-.., —*——- 
Re Rs 
+ | + _ + _ 
‘NH3-CH-COO” + NH3;-CH-COO + H3;N-CH-COO +... 
| 
Ry | 2 R3 
Sau khi thity phan cé thé ding cdc phuong phap dién di, hodc phuong phap sac ki 


dé tach timg amino axit. 


2. Amin héa axit o-halogencacboxylic (Phuong phap Hen-Vorihat - Zelinski, 
Hell-Volhard - Zelinski) | | 


C4c o-amino axit duoc t6ng hop bang cach brom héa axit cacboxylic 0 vi tri a, 
sau dé tiép tuc thé nguyén tir brom bang NH, dic 6 nhiét dé phong : 


CH3—CH-CH -CH) ~C-OH “22°; CH, -CH-CH)-CH-COOH— 
l li 


2.H,0 
CH3 O . CH; Br 
Axit 4-metylpentanoic Axit 2-brom-4-metylpentanoic 
AN > CH3-CH-CH, -CH-COOH + NH4Br 
| 


CH, . NH; 
(R, 5)-Leuxin (45%) 
3. Ankyl héa dietyl N-phtalimit malonat (Phuong phap Gabrien, Gabriel 1889) 


C4c a-amino axit duoc t6éng hop ti dietyl N-phtalimit malonat va anky] halogenua 
hoac hop chat cacbonyl «, B- chua no theo so dé phan Ung sau : 


| aan 
OD NK + BrCH(COOC,H,), ————> (CIE N-cHico0c,H), +KBr 
i H 
| O : 


ots — HH), > ot a 2Hs), —~—+> 


Dietyl N-phtalimit malonat 
———» R- CH COO + CoH (COOH), + 2C,H.OH 
+NH, 
(D,L) 
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: Ore 
ay ge 


‘Thi du : Tu dietyl N-phtalimit malonat ta c6 thé diéu ché ra methionin va axit 
glutamic : 


Oo | O 

il ll 

= i jut 
CL: N-CH(COOC,H;), 12 S2HsONa__, OL N-C(COOC,H,), —B&* , 

Cc 2- CH,SCH2CH,Cl "ot |~ ° 
CH,S—CH,-CH(NH,)-COO- + C,H,(COOH), + 2C,H,OH 

Methionin (50%) 
r 
“ l .C,H,ONa H,O/H* (~) 
i as 

OL _7N-CH{COOCH;), aR SEw CTO? a + HOOC-CH,-CH,CH-COO 

So (ONH, 

Axit glutamic (75%) 


4. Téng hap Strecko (Strecker, 1850) 


Phan tng téng hgp ct-amino axit theo Strecko duge phat trién tir ndm 1850. Phan 
(mg du¢c tién hanh bang cdch cho andehit tac dung voi KCN trong dung dich amoni 
clorua, sau d6 thay phan nitrin thu duoc a-amino axit : 


on NH,Cl, KCN Onmanne H,0/H* Onaneneen 
. dea, Vanes Richtee l —_-—_—_ ; 


Phenylaxetandehit -. @-Aminonitrin (R, S)-Phenylalanin (53%) 


5. Téng hgp Bukhero (Bucherer, 1943) 


Phuong phap nay con goi la phuong phap Strecko cai tién. Theo phuong phap nay, 
méi dau tao ra hidantoin bang c4ch cho xianhidrin phan tng voi cacbonat réi thiy phan 
hidantoin bang kiém.tao c-amino axit - 


CH, -CH--CO . 
_cu,cHo HN, cy, -cH-cn SHO, mitt ite 
| NH-CO 


on Hidantoin 
CH,-CH-COOH + NH3 + CO; 
NH» 
Phuong phdp nay dd duoc tng dung dé téng hop methionin theo cac gial doan 
chinh sau : 
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CH,SH + CH) =CH-CHO —> CH;S-CH,CH,CHO “> CH3SCH)CH2 CH--CN 
| 


| OH 
CH2SCH»CH>, CH-CO - 
ee ee NH O/OK' . CH;SCH CH; CHCOOH 
NH-CO | 
NH> 
Methionin 
6. Phudng phap téng h¢dp qua amidomalonat 


Day la phuong phdp rat cé y nghia dé téng hop a-amino axit. Truoc tien chuyén 
diety! axetamidomalonat thanh cacbanion bang cach cho tac dung voi bazo, sau dé cho 
phan tmg thé Sy2 véi dan xudt halogen bac mot, tiép sau do tién hanh thiry phan va 
decacboxyl héa. Dietyl axetamidomalonat dugc diéu ché tir dietyl malonat nhu sau : 


COOC>Hs COOC?Hs 
/COOC>Hs NaNO, . Ay y7_p, _Zn/CH,COOH ar 
CHA COOCH. ~arcoo?” SH-N=90 —Tarcoy,0 > CH-NH-COCH; 


COOC)Hs COOC>Hs 


Sau khi thu dugc dietyl axetamidomalonat, dem diéu ché amino axit (nhu axit 
aspactic) theo so dé sau : 


COOC>H;s COOC Hs 
| | 
(-) 

H-C-COOC,Hs5 C,H,ONa :C-COOC,Hs BrCH,COOC,H, 
—2 5 > ed 
| | 

COCH3 | COCH; 
PDietyl axetamidomalonat 
COOC>Hs 
: 2 aan 
NH 2.4 | 
COCH; | ie 


NH>: 
| 
HOOC-CH,-CH-COOH | 


t° 
i 
~3C,H.OH, -CH,COOH, -CO, 
Axit (R,5)-aspactic (55%) 


SOHHHUC O34 . 23 3 


. 
kin 


7. Phuong phap amino héa a-xetoaxit (sinh téng h¢p) 


Phuong phap nay rat cé y nghia bdi vi da mé ra hudng téng hop tuong tu trong 
phong thf nghiém dé tao ra mét s6 a-amino axit. 


Thi du : muén tong hop axit glutamic (c6é trong co thé) tir axit a-xetoglutamic thi 
tac nhan khu thudng la phic nicotinamit adenindinucleotit (NADH) va phan img duoc 
xuc tac boi enzim glutamat dehidrogenaza : 


HOOCCH,CH, -C-COOH + NH; ——>““4"__, HooccH,CH, -CH-COOH 
akc a 
: NH, 
- Axil a-xetoglutamic Axit a-glutamic 


| 8. Diéu ché B-amino axit va y-amino axit 


B-Amino axit va y-amino axit cling cé thé duoc diéu ché bang céch amin héa truc 
ti€ép halogenoaxit nhu phuong phdp diéu ché a-amino axit dd néu trén. B -Amino axit con 
cé thé duge diéu ché bang cach cong nucleophin amoniac vao axit a, B- khong no, 


Thi du: 


CH) =CH-COOH + H,N~H —2°°, NH, —CHy -CH, -COOH (f-anilin) 


Ngoat ra Rodionop (Rodionov) con dua ra phuong phdp diéu ché B-amino axit 
nhu sau : 


R-CHO + CH, (COOH), *Ni, Se NHL RCH(NHy )CH(COOH)) <> “@p,? RCH(NHg )CHCOOH 


Tuong tu nhu vay, n néu thuc hién phan img thodi phan Hopman ddi véi een 
sé thu duge axit y-aminobutiric 


2 ee 
CH, CH, CH i CH, 
+ NaOH + NaBrO + H,O0 —> | + NaHCO, + NaBr 
Se 2 oe 
NH 


Axit y-aminobutiric 


9. Diéu ché s va o-amino axit 


Cac axit €-aminocaproic va w-aminoenantoic khong cé trong tu nhién, nhung 
chung 1a nguyen ligu dé san xuat to capron va to enan. Cac armino ) axit nay ducc diéu ché 
theo so dé sau : 
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S0HAHULEC OE 


“es, 


H,N—O — O4d =0 
ey aN a &, OH acs 4 i” HOM iy NCHL[CH,},COOH 
Oxim cua Chuyén vi Becman : Caprolactam AXxit 
xiclohexanon | g-arninocaproic 


Axit @-aminoenantoic duoc diéu ché tir etilen va cacbon tetraclorua nhé phan img 


telome héa tao thanh 1,1,1,7-tetraclopentan, sau dé thay phan réi amin hoa : 


3CH,=CH, ly CICH[CH,],CCls #22 CICH,[CH,];COOH > 
Z 4 


~———> H,N-CH, [CH] s;COOH 


AXit @-aminoenantoic 


10. Diéu ché cac amino axit thom 


Axit o-aminobenzoic (axit antranilic) duoc diéu ché tt phtalimit : 
CO | | COOH 
SNH + NaClO + H,0 —> OL +NaCl+CO, 
CO 3 NH, 


Phtalimit Axit antranilic 


Cac déng phan axit m-aminobenzoic va axit p-aminobenzoic duge diéu ché bang 
cAch khir cae axit nitrobenzoic : | 


COOH COOH 


Sn + HCl 
° 
NO, NH, 
AXxit m-nitrobenzoic AXit m-aminobenzoic 
COOH COOH 


Sn + ACI 
—_——_—__—_—_> 


NO; NH, 


Axit p-nitrobenzoic Axit p-aminobenzoic 


Hl. TINH CHAT VAT LI 


1. Tinh chat vat li théng thudng va cau tric phan tu 


Mac dau amino axit cé chita déng thdi trong phan tit nhom amino va nhém 
cacboxyl H;NCHRCOOKH, nhung nhiéu tinh chat vat li va hoa hoe khong phi hop véi 
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2 
Orn : 


céng thitc cau tric nay. Khdc han voi amin va axit cacboxylic, amino axit la nhiing chat 
két tinh khong bay hoi, néng chay kém theo su phan hay 6 nhiét d6 tuong déi cao. 
Ching khéng tan trong cdc dung méi khong phan cuc nhu benzen, ete (hoac ete dau -- 
hdéa), nhung lai tan trong nude (xem bang XVI-3). Phan tu amino axit co d6 phan cuc 
cao, luc Init tinh dién gitta cdc phan tir 1én. Dung dich nuéc cua amino axit c6 tinh chat 
cha dung dich cdc chat c6 momen lu@ng cuc cao, cdc hang sé vé d6 bazo va dO axit dot 
yi nhém amino va nhém cacboxy! dac biét nho. Nhimng tinh chat trén rat phd hop voi 
cau tric ion luGng cuc (mudi ndi) : 


=- 
H,N-CH-COQ7 
| 
R 


- Trit glyxin, cdc amino axit déu 1a nhiing chat hoat déng quang hoc. Tat cA cdc 


amino axit trong tu nhién déu cé cau hinh L- giéng nhu L-glixerandehtt. 


Thi du : 
- CO; CO; | CHO 
HAD H HRD H HO b. H 
CH,OH CH,CH,CO,H CH,OH 
L-Serin Axit L-glutamic L-Glixerandehit 


Trong s6 trén 20 amino axit c6 trong protein thi hau hét c6 chic amin bac 1, con 


prolin c6 chic amin bac 2, ching cé c4u tric lap thé sau : 


R H 
NN? | H 
/ Cc N C 
HN l | 
OH H OH 
o-Amino axit (chitc amin bac mot} Prolin (chitc amin bac hat) 


Mat sé hang s6 vat Ii cla céc amino axit c6 trong protein duoc trinh bay o bang XVI-3. 
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Tén riéng 


Glyxin 

L(+) Alanin 
L(+} Valin 
L(-) Leuxin 


—_—_—_— nn. 


LG) Isoleuxin 


L(+) Arginin 


Axit L(—) aspactic 
Axit L(+) glutamic 


Asparapin 


LC ) Threonin 
L(-) Xystein 

L{—} Methicnin 
L(-} Xystin 

L(—) Phenylalanin 
L(-) Tyrosin 
L(—) Tryptophan 


L(-) Histidin 


Li-} Prolin 


Cong thitc — 


H,N-CH,-COOH 
CH,—-CH(NH,)-COOH 


nee taint COOH 
HN —C-NH -[CH } - CH= COOH 
NH NH, 


HOOC-CH,CH(NH,)-COOH 
HOOC-~-{CH,],-CH(NH,)-COOH 
HN —C- CH - CH(NH)- COOH 


HyN-C-[CH } -CH(NH) )~COOH 


HOCH,-CH(NH,)- -COOH 
CH,CH(OH)-CH(NH,)-COOH 
HS—CH,-CH(NH,)}-COOH 
CH,5—[CH)],-CH(NH,} -COOH 
[HOOC-CH(NH,)-CH,-S-], 
C,H;—CH,-CH(NH,)-COOH 
p-HO-C,H,-CH,~-CH(NH;)-COOH 


oo 


N 
H 


H,-CH-COOH 


+62,0 (CH,COOH) 


+22,5 (CH,COOH) 
+49,5 (CH,COOH) 
+25,9 (CH;COOH) 
+29,4 (CH,COOH) 


+25,4 (HCI 5N) 


431,8 (HCI SN) 


+15,1 (HCI SN) 


-232,0 itte SN) 
-7,5 (CH,COOH) 
~10,0 (HCI 5N) 

34,0 (CH,COOH) / 


+7,5 (CH,COOH) 


~80,0 (CH,COOH) 
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2. Tinh chat phé 
a) Phé héng ngoai (IR) 


nt 
i os 


Phé héng ngoai cla cdc amino axit tuong tu ph6 cia axit va amin riéng biét. 


b) Phé electron (UV) 


Phé electron cha cdc amino 
axit thom cé cac pic dac trung hap 
thu & budéc séng 280nm. Cac amino 
axit nhu tryptophan, tyrosin va 
phenylalanin, dac biét tryptophan cé 
cudng d6 hap thu manh ¢ 280nm 
(xem hinh XVI-I (a)). 


c) Phé cong huong nt proton 
‘HNMR 


Phé céng hudng ti proton cia 
cac amino axit thuong duoc do trong 
dung méi D,O nén cé su trao dé6i 
proton cua nhém cacboxyl véi doteri 
cua D,O; cong huong trong ving 
6 = 5ppm (xem hinh XVI-1 (b)). 






Tryptophan 


fs) 

= 

= 4 

a 

a | 

g > 
a Tyrosin 
j 
OL 


230 240 250 260 270 280 290 300 310 
Bude séng, nm 


Hinh XV1-1 (a). So sanh phé UV cilia cdc amino axit 
| thom & pH = 6 ; 10°M/ml. 


Trao d6i proton 





Hinh XVI-I (b). Phé ‘HNMR cia 6 - alanin (chup trong D,0) 
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IV. TINH CHAT HOA HOC 
1. Tinh chat axit - bazo, digém dang dién 
a) Tinh chat axit - baza 


7 | 
Cac amino axit vila c6 tinh axit vira c6é tinh bazo, nhGm NH thé hién tinh axit, 
con nhém COO thé hién tinh bazo. Hang sé K, cia amino axit thé hién luc axit cla 
cation amoni : : 
+ + 
H3N-CH-COO°+H,0 zz H,N-CH-COO™ + H30 
| 
R R 


_ [H3O][H,N-CHRCOO7) 


a 


K 
= 
[H3N-CHR-COO"] 


Hang sé Ky, thé hién luc bazo cia ion cacboxylat : 
+ + | 
NH3-CHR-COO +H,O ~< H3;N-CHR-COOH + OH- 
= 


K, : 
[H, NCHRCOOQ] 


Nhu vay, trong cdc amino axit don gian kiéu glyxin, nhém axit khéng phai 1A 
+ 
nhom COOH ma la nhém NH, con nhém bazo khéng phai 1a nh6m NH, ma 14 nhém 
coo. 


Do tinh chat luGng tinh nén amino axit phan ting v6i ca bazo va axit : 


H3 NCHCOO™ +OH — oa mao + H50 
R : R 
> + A 
H3 STE Oe H30 — Hy, Ne Coen + H 0 
R R 
b) Diém ddng dién 


Nhu vay, khi amino axit phan ting vdi axit va bazo cé thé nhan thay rang trong 
moi trudng bazo (pH > 7) ion lwGng cuc cla axit monoamino monocacboxylic chuyén 
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thanh anion, khi dat trong dién trudng anion sé dich chuyén vé phia anot, trong moi 
trong axit (pH < 7) ion luGng cuc chuyén thanh cation va dich chuyén vé phia catot : 
_ H* + | . | H* + 
H,N-CH-COO a H3;NCH-COO 7 H;NCH-COOH 
| OH” |. OH™ 
R | 
Anion (bazo hién hop) (D Ion luéng cuc Cation (axit lién hop} UD 
Gia tri pH thich hgp ma tai do phan tir amino axit ton tai 6 dang 1on juéng cuc 
khong dich chuyén vé mot dién cuc nao (vi da can bang vé dién tich tréi déu) goi la 
diém dang dién, duoc ki hiéu 1a pHy. 


Diém dang dién cia c4c amino axit trang hda (sé nhom amino bang s6 nhém 
cacboxyl) ting véi gia tri 5,0 — 6,3. Con diém dang dién cla céc amino axit c6 tinh axit 
(s6 nhém cacboxyl nhiéu hon sé nhém amino, tng voi gid tri 2,8 - 3,2 ; cla cdc amino 
axit c6 tinh bazo (sé nhém amino nhiéu hon sé nhém cacboxyl) co gia tri trong khoang 
7,6 — 10,8 (xem bang XVI-4). 


Diém dang dién cla cdc amino axit co thé tinh theo biéu thitc : 


pK, + PRaz 


pH, = 4 


| | . 

pK, Ja hang sé phan li caa nhém -COOH, pK, 14 hang s6 phan li cua nhom —-NHs3z. 
+ 

Thi du : Alanin cé pK,, caa nhém -COOH 18 2,35 va pK,» cha nhém —NH3; 1a 9,79 


H,N-CH-COOH 
7 CH 
pK a3 =9,/9 pK 41=2,35 


Taco: pH, = = 6,07 


2,354 9,79 
2 
D6i vdi cdc axit monoamino monocacboxylic, tinh axit thong 16n hon tinh bazo, 
nghia 1a khi hda tan tinh thé amino axit do vao dung dich, luong ion (II) lén hon lugng 
ion (I). Su ion héa nhém NH), trong {1} co thé biéu thi bang su cong thém axit, nghia la 
(1) + H” = ion luGng cuc, do dé diém dang dién cha cdc axit monoamino monocacboxylic 
déu nho hon 7. 


Psi voi nhiing axit diamino monocacboxylic hoac monoamino dicacboxylic co ton 
lu@ng cuc nim gitta hai dang, dién tich 1é va diém dang dién 1a trung binh cong cua hai 
pK,, ca hai can bang gitta hai dang dién tich lé vi ton luGng cuc. 
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Thi du : Axit aspactic cé6 so dé ion héa nhu sau 


COOH COOH | COO™ COO™ 
CH, _ yt CH, -H* CH : ~H* CH, 
CH-NH, “DK, =2,10 CH- -NH; “pK,=386- CH-NH; “pK,, =9.82 CHNH, 
COOH (1) coo" (2) coo" | Oe coo- 


Vi phan tu axit aspactic trung hoa dién (dien tich = Q) nam giifa hai cAn bang (1) 
va (2), do dé diém dang dién cia né cé gid tri sau: 


pH, = —ee = 2.98 
Trudng hgp amino axit dang diamino monocacboxylic, thi du nhu phan ti lysin 


NH>[CH3 ]4 es cé cac dang phan li sau : 


NH} 
+ . + 
NH; NH; 
ICH } Ht _, 7 —— 
CH 
= —_—.- = 
244 K, =218 . ic 414 OK, 2855 


H3N- _-CH-COOH q) _ -HsN-CH-Coo- " 


NH, NHS 
: _H* 
<— (CH, —_—____ (CH Jq 
| pK,, =10,53 ) 
NH, ~CH- coo7 NH —CH-Coo7 


(3) 
Vi phan tt lysin trung hda dién (dién tich = 0) nén diém dang dién cia né nam 
gitta hai dang can bang (2) va (3) (2 dang c6 dién tich lé), vay ta cd 
pKa, + PK, _ 8,95 + 10,53 
2 Zz 
Diém dang dién cé thé xdc dinh trén dudng cong chudn d6 cha amino axit voi natri 
hidroxit (xem hinh XVI.2). Phuong phap nay chi ding cho nhiing amino axit trung tinh. 


pH, = = 9 74. 


Néu biét duge gid tri pK, cla mét amino axit nao dé, ta cé thé tinh duoc néng d6 
phan tram cla cdc dang proton hod, dang trung hoa va dang deproton hoa 6 mot gié tri 
pH xac dinh ctla amino axit dé theo phuong trinh Hendoson - Hasenbach (Henderson - 
Hasselbalch, hai nha sinh _— 


[A ] 
[HA] 


[A J 


a [H,0]A7 }_ 
S THA] 


pK, —— _ (CHAI 


Ig H30] - ig 77 = pH - lg 
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et 


[A] 


—* ] —— 
pH = pk, + lg [HA] 
Phuong trinh Hendoson-Hasenbach 
: [A J]. 
hoac STA] = pH — pK, 


Néi cach khdc, logarit cia ti sé néng d6 bazo lien hgp va néng d6 axit sé bang pH 
trix di pK, cia axit. Thi du : dang proton hod cia alanin véi pK, = 2,35, dang trung hoa 
cé tinh axit yéu hon pK,» = 9,79 tng vdi cac qua trinh sau : 


+ + + 

H3N—-CHCH3 —CGOH + H,0 —— H,NCHCH3 —-COO” + H30 pK, = 250 
+ + 

H;NCHCH,C007 +H,0 <= Hj)N-CHCH;-COO™ +H30 PK = 9.79 


1é cé thé si dung phwong trinh Hendoson-Hasenbach, ta giai bai toén trong thi 
du sau : 


Hay tim néng dé % cac dang proton hod va dang trung hoa cita alanin 6 pH = 1. 


Gidi, Dua vao bang XVI-4, ta cé pK, cia alanin = 2,35. 


+ 
1p BE NCHCH = pH _ pK, = 1,00 - 2,35 = 1,35 
[H, NCHCH;COOH] 


+ i 
THs NCHCH;C0 = antilogarit (-1,35) * 0,046 
[H, NCHCH;COOH] 


+ + 
(H NCHCH,COO™ ] = 100M - {H3 NCHCH3;COOH] 


-- 
100 - Le NCHCH;COOH) _ 0,046 
(H3; NCHCH3COOH] 
Tir phuong trinh trén ta tinh duge : 
+ + 
(H, NCHCH,COOH] = 0,956 ; (H3 NCHCH;COO™] ~ 0,044 


| Vay 3 pH = 1, trong dung dich 1,00M cia alanin cé6 4,4% phan tt alanin g dang 
trung hoa va 95,5% o dang proton hod. Ngoai phuong phdp tinh toan da néu trén, ta cé 
thé x4y dung dudng cong chudn d6 cha alanin theo phuong trinh Hendoson-Haselbach 
(xem hinh XVI-2). Dutng cong chuan dO duge chia lam 2 phan : phan thir nhat pH tu 
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1 + 6, phan thi hai pH = 6 + 11, @ gifta 14 diém dang dién. G pH < 1, phan tir alanin 
duoc proton hoa toan b6. | 
+ 
+ K, + + = 
H,N-CH,-COOH <2? Ht +NH3-CH)-COO” Ky = THT iH Newco? 
[H3 NCH,COOH] 


i Ky + - 
H,N-CH,-COO- —22 Ht +NH),-CH,-COO™ Ky = [H™ ][H2NCH2COO | 


+ 
[H; NCH,COO"] 





Sé mol OH trén 1 moi amino axit 


Hinh XVI-2. Dudng cong chudn d6 cha glyxin vdi natri hidroxit 
Khi cho 0,5 mol NaOH, nhém COOH dugc trung hoa mot nua, nong dé 


+ + 
[H,NCH COOH} bang néng 46 [H3NCH COO]. Gid tri pH 6 diém dé 1A pKaj, 6 
day cé su phan li dau tién 14 ion héa nhom COOH : 


CH; CH; 
G pH = pK, : + | | = + | 
[H; NCHCOOH} (H3zNCHCOO ] 
Cation Ton luGng cuc 


Sau khi them da mot duong lugng natri hidroxit (1 mol bazo), amino, axit t6n tai G 
dang ion lung cuc. Gid tri pH é diém nay goi 1a diem ding dién (pH = 6,07). Khi 0,5 
mo! natri hidroxit tiép tuc duge thém vao (tang s6 bang 1,5 mol), mot nia nhém NH3 
da duoc trung hoa va chuyén thanh NH». © diém nay néng d6 cua ion luong cuc bang 
néng d6 cua anion va pH = 9,79 ; pK2 = 9,79. 
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CH; | CH3 
G pH = pK,» : + | a 
| [H3NCH-COO 7 [H,NCHCOO J 
fon lu@ng cuc Anion 
Tiép tuc thém luong bazo (téng sé mol natri hidroxit = 2) thi phan tt glyxin bién 
thanh anion H,N,-CH,COO . | 


PDiém dang dién cha cdc axit monoamino monocacboxylic c6 gia tr pH <7, cila cdc 
axit diamino monocacboxylic pH > 7, cén cdc axit monoamino dicacboxylic c6 pH; << 7. 
Thidu: pH, cua glyxin = 5,97 ; pH, cua alanin = 6,00 
pH, cua lysin = 9,74, cua arginin = 10,76 
pH, cua axit aspactic = 2,98, cla axit glutamic = 3,08. 


Dudi ‘day la bang hang s6 phan li vA diém dang dién cla cAc a-amino axit. 
Bang XVI-4. Hang s6 phan li va diém dang dién cua céc a-amino axit 


Diém 


Tén amino axit ae 
| dang dién pH, 


Gilyxin 





L(+) Lysin 


244 


c) Su két tha ddng dién va dién di | 

Su hiéu biét vé diém dang dién 1 rat quan trong béi hai Ii do : Ii do thi nhat giup 
ching ta hiéu biét vé kha nang hoa tan cia amino axit nhu la mot ham s6 cua pH ; li do 
thi hai 1A no gidp ta hiéu duoc huéng dich chuyén cha tang c4u tit vé phia cuc nao trong 
qua trinh dién di. Su két tinh mét amino axit tir dung dich duoc thuc hién khi pH cha 
dung dich duoc diéu chinh téi diém dang dién cha nd, sau dé tach két tia, loc va thu lai. 
Qué trinh nay duge goi 14 su két tia dang dién. | 


C4c amino axit c6 gid tri pH, khéc nhau, nén 6 mdt pH xac dinh chung sé dich 
chuyén vé phia anot hodc catot véi nhiing van téc khac nhau, do la su dién di. Dua trén 
co sO nay, ngudi ta da xay dung phuong phép dién di dé tach cdc amino axit tit hn hop 
cua ching. 


Thi du : Ding phuong phap dién di dé tach hén hop caéc amino axit g6m glyxin, 
lysin va axit aspatic, biét rang pH, cla glyxin la 5,97, cua lysin 1a 9,74 va cua axit 
aspactic la 2,77. | 





H,NCHCOO- H.NCH,COO- = H,NCHCOO7 
| + 
S| [CH,],NH;, CH,cCOOoT > 
Lysin Glyxin Axit aspatic 
Catot Anot 


G pH = 5,97 phan tir glyxin khong dich chuyén, axit aspactic dich chuyén vé phia 
phai (anot) va lysin dich chuyén vé phia trai (catot). 

2. Tinh chat cia nhom cacboxyl 

a) Phan itng este héa 


Ta c6 thé este hdéa truc tiép cdc amino axit bang ancol véi su cé mat cia hidro 
clorua. Do san phdm duéi dang mudi clohidrat nén phai xi If san phdm bang dung dich 


NaOH hoac dung dich NH; : 
R- CH-COOH + CHj0H —y7-5> R-CH-COOCH; ee CH-COOCHs + NaCl 
NH, ,Cl NH, 
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b) Phan ting decacboxyl héa 


Céc amino axit c6 thé bi decacboxyl héa nh’ xtc tac enzim decacboxidaza tao 
thanh amin : | | 
Decacboxidaza 
R-CH-COOH —PSSNONEHA, R-CHp-NH2 + COz 
NH; 


3. Tinh chat cua nhom amino 
a) Phdn ting voi axit nitro 
Dudi tac dung cia axit nitro, amino axit tao thanh hidroxiaxit : 
CH3-CH-COOH + HONO —> CHs -CH-COOH + Np + HO 
NH» OH 
Alanin Axit lactic 
Dua vao thé tich N, thoat ra, cé thé xdc dinh duoc lugng amino axit trong dung dich. 
b}) Phan iting deamin héa 


Trong co thé ngudi va dong vat, nhé xtic tac cla enzim xay ra phan ting loai nhém 
amino cia céc o-amino axit tao thanh xetoaxit. Thi du : 


(O) 


CH; -—-CH-COOH ——> CH; -C-COOH + NH; 
l Enzim I 
NH> O 
Alanin Axit piruvic 


Khi méi trvdng cé tinh kiém, c4c enzim dé lai chuyén héa amino axit tao thanh 
hidroxiaxit. Thi du : Tyrosin bién thanh axit p-hidroxiphenyllactic : | 


p-HO—CgH,4—CHCH(NH, )COOH +2» p-HO~CgH4~CH2CH(OH)COOH + NH3 
Dudi tic déng cha enzim ancol héa thi ca nhém amino va nhom cacboxyl déu bi 
phan tach : 
(CH), CHCH,CH(NH) )COOH Enzimancolho4, (yy, ), CHCH CH OH + NH3 + COz 
Qua trinh nay xay ra theo cac budc sau : 
R-CH-COOH ——> RC-COOH 22s RCOCOOH —.—> 
| -H, il -NH, -CO, 
NH, 
—» RCHO +25 RCH,OH 
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c) Phan ung ngung tu voi fomandehit (phuong phdap Sorensen} 


Nh6é6m amino cua amino axit tham gia phan img ngung tu vol fomandenit tao thanh 
dan xuat chita nh6m metylenamino : 


HCHO + HyN-CH-COOH —> CH) =N-CH-COOH + H;0 
R R 
Do nhém amino da bi khéa nén ta c6 thé chudn d6 nhém cacboxyl bang dung dich 
kiém. Phan ting nay ding dé dinh luong amino axit va danh gid mttc do thily phan protein. 
d) Phan tmg ankyl héa | 


-Nh6ém amino cla amino axit dugc ankyl héa bang din xuat halogen. Thi du : 


CoHsI + NH) —-CH,-COOH —*>» C,Hs-NH-CH,COOH 


O,N <O- F + H,NCH,COOH ——* 0,N <O~ NHCH,COOH + HF 


NO, NO, 
| N-(2,4-Dinitrophenyl glyxin 
e) Phan tng axyl héa (Phdn ving Sotten - Bauman, Schotten - Baumann) 


Khi cho amino axit phan tng véi clorua axit trong méi trudng kiém thu duge dan 


xuat N-axyl: 
H.<COCI + H,N - CH, - COOH tna C,H,CONH - CH,COOH 
5 2 a 9 HCl 6°25 z 
Glyxin N—Benzoylglyxin 
(Axit hipuric) 


Do sy lién hop d6i electron ty do cua N vao nhém C=O nén cac N-axylamino a axit | 
_kiéu axit hipuric cé tinh axit manh tuong tu cac axit cacboxylic. 


Ngoai ra, ta con cé thé ding tac nhan axyl héa 1a anhidrit axetic : 

(CH,CO),0 + H,NCH,COOH —> CH,CONHCH,COOH + CH,COOH 

Dan xuat N-fomyl dugc diéu ché bang c4ch cho amino axit tac dung v6j axit fomic. 
4. Tinh chat cua ca phan tif amino axit 

a) Phan ing tao phitc 


CAc a-amino axit phan tmg véi mét s6 ion kim loai nang cho hgp chat phic kho 
tan va rat bén, khéng bi phan hiy boi NaOH, cé mau dac aune. Thi du hop chat phuic 
déng (I) glyxinat : 
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: Me a 


O 
SL Q NE 
2 CH, — COOH + Cu(OH), —» CH, Pet CH, + 2H,0 
“aO™ “ 
NH, NH, 0O-C 


QO 
Két tha mau xanh 
B-Amino axit ciing tao phifc tuong tu, nhung kém bén hon, cdc y va 6-amino axit 
khéng tac thanh nhitng hop chat nhu vay. So di cdc phic Cu**, Co,... clla cdc a-amino 
axit cé tinh bén ving cao vi ching tén tai & c4u tric vong khong cang. Trong phifc cé 
hai loai lién két : loai lién két c6ng héa tri gifta oxi vGi kim loai va loai lién két phdi tri 
gitta nito va kim Loai. 


Coban véi phéi tri 6 tao phitc véi ba phan tt glyxin : 


O 
_-CH, 
H,C-NH, | NI 
3 NH, —CH,- COOH +Co(OH);—>+ Ae + 3H,O 
0” “oi ~o | 
HAN 
nN peN 
CH, “O 
Co (IID glyxinat 


5. Tac dung cia nhiét 


Khi dun néng, hai phan tio - amino axit (hay este cla ching) bi tach hai phan ti 
~nuéc (hoac hai phan tt ancol) tao thanh diamit vong duoc goi la dixetopiperazin : 


re CH, NH 


“tO 


Dixetopiperazin 

O 

~ | 
| 1° R-CH NH 

2R-CH-CO0C,H;, — | — + 2C,H50H 
| HN CH-R 
NH» NO 
| _ Diankyl dixetopiperazin 
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Hixetopiperazin rat dé bi thay phan trong moi truéng axit hoac kiem, dau tién még 
vong tao thanh dipeptit sau d6 thanh hai phan tu amino axit. | 
CO 


oN 
CH, NH yo 
p20 B®, .N-CH,CO-NH-CH,-COOH —2°, -H30, oNH3—CH)-COO7 


Hipe tit 
O . 


a 


Phan tir B-amino axit bi tach mot phan tir NH, tao thanh axit a, B-khong no: 
H,N-CH,-CH,-COOH —-» CH,=CH-COOH + NH; 


y, &-Amino axit khi mat mét phan tir nudc tao thanh lactam. Nhiing phan tir lactam 
nay chuyén héa dudéi dang tautome lactim : 


yy 6 « 2 
H»N-CH, CH, CH,COOH > CH, -CH - CH = CH,CH CH, 
NH——-co N= C- OH 
Butirolactam ? Butirolactim 


C4c e, w-amino axit bi trang ngung tao thanh hop chat cao phan tt loai poliamit co 
cu tao mach thang. Thi du : Axit ¢-aminocaproic (H,N-[CH,];-COOH) khi tham gia 
phan ting tring ngung tao thanh policaproamit : 


.. ~ NH[CH)],-CONH-[CH3];CONH[CH)]5CO - ... 
Polime nay ciing duoc tao thanh khi dun néng ¢-caprolactam vdi vét nudc. Loal 
polime nay duoc ding dé ché tao to, loai to nay co tén la to capron (peplon, nilon — 6). 
6. Phan iting mau ctta amino axit 
a) Phan ung voi ninhidrin 


Pun nong ninhidrin (trixetohidrinden hidrat) v6i o-amino axit thu ducc chat cé 
mau tim xanh tan dutgc trong nude : 


a 
CY » 
2COL tet O fll CH-COOH —> - Oo “C=N (O) + RCHO 
“s, _ NH, Oar 
Ninhidrin | _ tim xanh) 


Phan tmg nay rat nhay, c6é thé phat hién duge lugng a-amino axit rat nhd. Vi vay, 
phan tmg nay ding dé nhan biét va phan tich dinh lugng g-amino axit. Ninhidrin cing 
duoc ding rong rai dé phat hién amino axit trong sac ki gify va dién di cdc amino axit. 
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Néu trong phan ti c6é i cap o-amino axit giéng nhau thi sé d6éng phan sé 1a or 


Thi du : s6 terapeptit cua 2 cap Gly va Ala sé la 7 = 6. 


ll. PHUONG PHAP DIEU CHE 


1. Phuong phap diéu ché peptit phé bién 


Dé tong hop mot peptit c6 trat tu xc dinh cdc. g6c amino axit trong phan tu, ta cn 
bao vé céc nhém amino va nhém cacboxyl nao d6 khi khéng can ching tham gia phan 
img tao ra lién két peptit. 


— Nhém amino thudng dugc bao vé béi nhém benzyl oxicacbonyl CgH;CH,-O- C- 
: ll 


(con goi la nhém cacbobenzoxi, ki hiéu la Cbz) bang cach cho amino axit phan tng voi 
cacbobenzoxiclorua (benzylclorofomiat) trong dung dich kiém. Thi du : 


NaOH, H,0 
> 


CsgH;CH,O-C-Ci + H,NCHCOOH CHsCH,0 ~C-NH-CHCOO” 
I | 


5°C, 30 phit 
O CH; O CH, 
MOI» C.HsCH, -O-C-NH-CH-COOH 
ll 


CH3 
Benzyl oxicacbonyl alanin (Cbz-Ala) 


i 
Npoai ra, nhém amino cén duge bdo vé bang tert-butoxicacbonyl : (CH3)3COC— 


nhéom nay go la BOC. 


~ Nhém cacboxyl thuéng dugc bao vé bang c4ch chuyén thanh benzyl hay etyl 
metyl este : 


H,N-CH)-COOH eS H,N-CH,-COC! ~GiHsCH,OH HN-CHy-COOCHy Coll 
ait: 


— cua glyxin 


~ Sau khi d4 bao vé nhém amino va nhém cacboxyl, thuc hién phan ting neung tu giita 
hai amino axit nhd chat xiic tac DCC (dixiclohexyl cacbodiimit : CgH,;-N= C=N-C, Hi 1) 
thu dugc dan xudt dipeptit alaninylglyxin : 


ZZ 


§2. PEPTIT 


Peptit 14 nhimg polime amino axit chita tit hai dén khoang nam muci g6c o-amino — 
axit trong phan tw. | 


|. DANH PHAP. VA DONG PHAN 

1. Danh phap 

~Tén cla cdc peptit duce goi bang cach ghép tén géc axy! cha a-amino axit theo 
trat tu sip x€p cua ching trong phan tix, phia “dau N” sang phia “dudi C”, nee o-amino 
axit “dudi C” duoc ae nguyén tén. Thi du : 

H,N- a C+NH- — C+NH- ~CH, —COO - 
CH, O CH, O 
Cols 
Alanylphenylalanylglyxin (Ala-Phe-Gly) 
Mot s6 peptit thién nhién co tén riéng. 


Thi du: 
Glutathion: Glu-Cys-Gly 
ih 
Asn | 
Oxitoxin: Ile-Tyr-Cys- S$-C ys-Pro-Leu-Gly 
Bradikinin: | Arg-Pro-Pro-Gly-Ph-Ser-Pro-Phe-Arg 
2. Déng phan 


S6 déng phan cfu tao cha peptit la bang n! n - s6 a-amino axit trong phan 
tir peptit). Thi du : dipeptit cua glyxin va alanin cé s6 déng phan la: 2!=1x2=2 
(glyxylalanin va alanylglyxin). 


Néu trong phan tir peptit cé hai amino axit giéng nhau, s6 déng phan sé la ! 
: 1 1 | 
Thi du ; tripeptit cha glyxin, glyxin va alanin 1a = = — = a 3 (Gly-Gly-Ala, 
Gly-Ala-Gly, Ala-Gly-Gly). | | 
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Hixetopiperazin rat dé bi thay phan trong m6i trudng axit hodc kiém, a tién md 
vong tao thanh dipeptit sau dé thanh hai phan ti amino axit. 


CO 


oN 
CH, NH y‘o 
| Ha, ,N-CH,»CO-NH-CH, -cooH 122, 2NH4—-CH> -COO7 


i Dipeptit 


Phan tu B-amino axit bi tach mét phan ty NH; tao thanh axit a, B-khong no: 
H,N-CH,-CH,-COOH —'+ CH,=CH-COOH + NH, 


y, 6-Amino axit khi mat mét phan ti nudc tao thanh lactam. Nhiing phan tir lactam 
nay chuyén héa dudi dang tautome lactim : 


y BB ae _ | 

H)N-CH, CH, CH,COOH — CH, -CH,-CH, <> CH>CH,CH; 

I | | 
NH——-—-CO N= C-OH 

Butirolactam | Butirolactim 
Cac €, -amino axit bi tring ngung tao thanh hop chat cao phan tit loai poliamit cé 
cu tao mach thang. Thi du : Axit ¢-aminocaproic (H,N-[CH,];-COOH) khi tham gia 

phan tmg tring ngung tao thanh policaproamit : 


... ~ NH[CH)];-CONH-[CH,],CONHI[CH,]<CO - ... 


Polime nay ciing dugc tao thanh khi dun néng ¢-caprolactam véi vét nudéc. Loai 
polime nay dugc ding dé ché tao to, loai to nay cé tén 1a to capron (peplon, nilon — 6). 


6. Phan itng mau cia amino axit 
a) Phan ting voi ninhidrin 


Dun nong ninhidrin (trixetohidrinden hidrat) vi a-amino axit thu duoc chat cd 
mau tim xanh tan ducc trong nucc : 


O 
“Pr 
Cc LOH 
s@e CC +R-CH-COOH — oe C=N (OC) +RcHO 
“So _ NH, + CO, + 3H,0 
Ninhidrin oan tim xanh) 


Phan ting nay rat nhay, c6é thé phat hién duoc lugng a-amino axit raét nhd. Vi vay, 
phan tmg nay ding dé nhan biét va phan tich dinh lugng a-amino axit. Ninhidrin ciing 
dugc ding rong rai dé phat hién amino axit trong sAc ki gidy va dién di c4c amino axit. 
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Trong phan tich dinh luong thudng ding phuong ph4p so mau (do cudng d6 mau 
dung dich, hoac ding phuong phap do thé tich khi CO, tach ra). Mudi chin trong sé hai 
muci G-amino axit cé trong protein la amin bac mé6t, nén khi ching tac dung voi 
ninhidrin déu cho mau tim xanh. Riéng prolin 14 amin bac hai nén phan Ung véi 
ninhidrin cho mau vang da cam. | 


b) Phan tine Xantoproteic 
~ Cadc amino axit chita géc hidrocacbon thom nhw phenylalanin, tyrozin, tryptophan 


v.v... phan ting vdi axit nitric dac, néng tao ra hgp chat nitro mau vang goi la phan ung 
Xangtoproteic. Thuc chat day 1a phan tmg nitro héa nhan thom c6 trong amino axit. 


OH - OH 
| O,N O, 
+ HNO, 
—_———> 
i eel ee 
“NH, "NH, 
| (Mau vang) 


c) Phan tinge Adamkevic va Hopkin (Adamkiewicz - Hopkins) 


Cac amino axit chita vong indol phan tmg vi axit glioxilic cé mat axit sunfuric 
dac, néng thu dugc san phdm c6 mau xanh tim. 


d) Phan ting voi thudc thit Milon (Milon) 


Cdc amino axit chifa géc phenol (tyrozin...) phan ting véi hén hop Hg(NOQ3)o va 
HNO, dac khi dun néng cho san phdm cé mau do. 


e) Phan ung Pauli (Pauly) 


Phan ting Pauli ding dé nhan biét tryptophan nhé chin lig cha tryptophan vdi axit 
diazobenzensunfonic trong dung dich kiém thu dugc san pham cé mau dé anh dao. 


f) Phan img Sacaguchi 


Phan tmg nay diac tring cho arginin. Arginin phan tmg véi hén hop natri a-naphtolat 
va natri hipobromit cho san phédm cé mau do. | 
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CeHsCH, -O-C-NH-CH-COOH + H,N-CH)-COOCH)CgHs —> 
| lI | zu 
CH, 
C¢Hs ~ CH) -O-C-NH-CH—CONH CH ~COOCH2C¢Hs 
I 
CH; | 
— Loai bé cdc nhém bao vé bang phan tg hidro phan : 


C¢HsCHy -O-CO-NH-CH-C-NH-CH ~COOCHCeHs aaa 
CH, O 


a 
H;N-CH-C-—NH-CH,-COO™ + 2C,HsCH3. + CO, 
| lk 


CH; O 
Alanylglyxin 


2. Phuong phap téng hop peptit cia Merifin (Merrifield, 1962) — 


Day 1a phuong phdp téng hop peptit trong pha ran, nhd chat mang ran 1a loai 
polistiren clometyl héa ma méi 100 vdng benzen lai cé6 mét nhém - CH,Cl thé vao vi tri 
para. Nho phat minh nay ma éng da dugc giai thuéng Noben vao nam 1984. Chat mang 
ran polistiren clometyl héa cd cau tao nhu sau : 


2 CH,-CH 3 CH,-CH — CH,-CH -= CH,-CH — CH,-CH 2 


© 


Phan tng duoc tién hanh giita hai dung dich amino axit da duoc bao vé: nhém amin 
va dung dich polime. San phém thu duge ta este cla amino axit cé chifa polime. 
tert-BuO-C-NH-CH-C-O- + CICH, Polime| —=2> 
| | — 
O R O 
—> tert-BuQ—C-NHCH—-C-OCH, — 

>-NHCH-C-OCH3 
O R O- : 

Sau dé loc két tha réi cho tac dung véi axit dé tach nhém bao vé (BOC) : 


1. Rita ; 
fert-BUOCONHCHCOOCHS, — > H,NCH-COOCH) —| Polime 
. Cee 2. CR,COOH, “27 2 


R CH, Cl, R 


Cl 7 H,Cl 
Clometylpolistiren 
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Cho ngimg tu tiép voi amino ‘axit di khéa nhém amin c6é mat chat. xtic tac 1a 
1,3-dixiclohexy! cacbodiimit (DCC) : : 


tert BuO -CONH-CH-COOH + HN-CH- ~COOCH) -|Polime' ,-[Potime]-P> 
R R 
5 tert-BuOCONH -CH ~CO-NH-CH-COO-CH) - Polime 
. “H-COO-CH, 
OR R 
Tiép sau d6 loai nhém bao vé (BOC) bang cach cho tac dung tiép vdi CF;,COOH, 
CHCl, 7 . 
tert- BuOCONH-CH-CO-NH-CH-CO0-CHz {Potime| A> 
| 


CHCl 
R R 


ys HLN-CH-CONH-CH-COO-CH, - 
2N-C : 2 


R | R 
Lap di lap lai qua trinh nay dé ohét trién mach cho dén khi tao thanh polipeptit : 


ert OCONEE coynng _COOCH, -[Potime| 


R R 


n 


Sau d6 tiép tuc loai nhém khéa, thu duoc polipeptit vGi hiéu suat cao : 


tert-BuOCO + NHCHCO +} NHCH-COOCH) -— Polime —_—— 


R 0 


—> BOC + HyNCH- ogg co + HOCH,-| Polime | 


3. Diéu ché theo phugng phap Becman (Bergmann) 


Theo phuong phap nay, nhém amino duge bao vé bang c4ch cho amino axit phan 
ting voi cacbobenzoxiclorua, sau dé cho khda nhém cacboxyl bang SOCI, va cho ngung 
tu véi amino axit khdc, cuéi cing thuc hién phan ting hidro phan. Thi du : 


C.H.CH,OCOCI + H,N- ~CH-COOH —> CgHCH,OCONHCHCOOH 359 
Cys C,H -HC 
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‘CeHsCH,OCONHCHCOC! COOH + CoHsCH, OCONHCHCONHCH, COOH 
| = : ) 
C4Ho C4Hg 
cee HjN-CHCONH-CH COOH + CgHsCH3 + CO 
C4Hy | 
Nhin chung ca phuong phdp diéu ché 1 va 2 déu cé nhiéu wu diém : Thit phat JA 
san phém dé tinh ché, cdc nhém bao vé dé dang tach ra khi thuc hién phan tng hidro 
phan ; tht hai 1a hiéu suat phan (mg dat kha cao va tranh duoc su raxemic héa. 
4. Diéu ché theo phuong phap Sichan (Scheechan) 


Cho anhidrit phtalic tac dung voi amino axit 


p p 
Cc Cc. 
(OL 70 + H,N-CH-COOH —+ OL YN — CH - COOH + H,0 
RR R 
O | No 
Tip tuc cho phan ting véi amino axit thit hai cé6 mat HCl va sau dé hidrazit héa : 
~P | & 
= HCl ann 3 
OL /N-CH-COOH + H,N-CH-COoH HE OL /N-CH-CONH-CH-COOH 
. Ro “, R R 
| CO 
_H,N-NE) OL NH 4. HUNCH-CONH-CH-COOH 
: “NH 
? CO R R 


Ill, CAU TROC PHAN TU VA TINH CHAT VAT Li 
1. Cau trac phan tu — 


Phan tir peptit gm hai hoac nhiéu géc amino axit két hop voi nhau nho lién két 
peptit : 
lien ket peptit 


a oe eee 
H | 

R O 
Nh6m peptit 
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Nhiing phan tir peptit chtta 2, 3, 4,... g6c amino axit dugc goi 1a dipeptit, tpeptit... 
palipeptit. Thi du : 
oe 
H3 Se eal : dipeptit 
R R oe 


Cau tric lap thé cia peptit dugc Lainot Paulinh (Linus Pauling) nghién ctu tix cudi 


nam 1930 va 6ng da phat hién ra rang nhém peptit —C -NH cé cau tnic phang (b6n nguyén 
, Tl | 


1 bd ra ” + 4 a O } | 
tiy cha nhém peptit va 2 nguyén ti Cy nam trén cung mot mat phang). Nguyén tt H cua 
nhém N-H nam 6 phia anti véi nguyén tt C=O cia nhém cacbonyl ; géc lién két gitta 


nguyén tit cacbon-cacbonyl va nguyén tir nito ca amit gén bang 120°. 


O Ry Co 
yy 
& 7 121°5 
Cc Po 
SH 


Hinh XVI-3. C4u tric phang cia nhém peptit 
va cdc géc lién két C, NC,C, NH, CNH 


Lién két peptit C-N mang mot phan dac diém cia lién két doi C=N Oo 
do su lién hop cia cap electron tu do & N vé phia cacbonyl : ye = i es 
MOP 
Chinh vi vay lién két peptit oo khé quay xung quanh truc i 
O 
C_N, bén canh dé lién két C-C— cé thé quay tu do xung quanh truc C-C, Tat ca diéu 
| {| 


O 
nay 14 nguyén nhan d4n dén cau tric xoan cha phan tir. Trong phan tir peptit, g6c amino 
+ 
axit con nh6m -NH, hoac-N H, duge goi 1a “dau N”, cudi mach chita géc amino axit 
cén nhém -COOH hoic COO- duoc goi 1A “dudi C”. Khi viét cong thie cau tao cia 
peptit, “ddu N” viét bén trai con “dudi C” viét bén phai : 


+ : ; 
H3N-CH-C -NH-CH-C+HN-CH-COO" 
| . | {! 


R O R OO R 
es Sic 
Amino axit "dau N" Amino axit "dudéi C” 
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2. Tinh chat vat li théng thudng 


Nhang peptit cé phan tit khéi nhé 14 nhfng chat két tinh, tan tét trong nudéc, khong 
tan trong ancol tinh khiét. Cac peptit cé phan tir khdi 16n 14 nhimg chat ran v6 dinh hinh 
tao thanh dung dich keo trong nudc. Cac peptit cling tén tai o dang ion ludéng cuc, chung 
cing la hop chat ludng tinh. Nhimg peptit c6 khdéi lugng phan tu 16n c6 tinh chat giéng 
protein, trong ty nhién thudng gap cdc peptit dé nhu : glutation (Glu-Cys-Gly), bradikinin 
(Arg - Pro - Pro - Gly - Phe - Ser - Pro - Phe - Arg). | 


IV. TINH CHAT HOA HOC 


1. Tinh axit - bazco cua peptit 


Giéng nhu amino axit, peptit 14 nhiing chat luGng tinh vi trong phan tu con c6 ca 
nhém amino va nhém cacboxyl tu do. 


Bang XVI-5, Gia tri pK, va pH, cua mot sé peptit 


a 


Gly - Gly 
Gly — Ala 
Ala — Gly 
Gly — Gly - Gly 
Ala — Ala - Ala—- Ala 





2. Phan ting thuy phan 
a) Phan ung thiy phan hodn toan 
Pun ndng cdc peptit v6i dung dich kiém hoac dung dich axit thu duoc san pham 


cudi cing 1a hén hop cac amino axit. 


+ . 
H,N-CH-CO-NH-CH-CO-NH-CH-CO-... + nH,O MESA BET , 
| | | | 110°C, 24-72h 
Ry R> Ry 


+ op + : 
HN-CH-COO~ + H3N-CH-COO™ + H3N-CH-COO7 
| | 
Rj R> R3 
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b ) Phan ting thity phan khong hodn todn 


Nho cac enzim dac hiéu, cdc peptit duoc thiry phan khéng hoan toean thanh nhiing 
phan tu peptit nho hon. Enzim aminopeptitdaza xtic tac cho phan img thay phan, thu 
duce amino axit “ddu N” va phan tw peptit nho hon : 
H,N-CH-CO-NH-CH-CO-NH-CH-CO-... + H,o —Aminopeptitdaza , 
| [ | 
R, Ry R3 


H3N-CH-COO™ + HjN-CH-CO-NH-CH-CO-.. 
Ry Ra R3 
Enzim cacboxipeptitdaza xiic tac cho phan tng thay phan peptit thu dugc amino 
axit “dudéi C” va phan tir peptit nho hon : 
.. -HN-~CH-CO-NH-CH-CO-NH-CH-COO- Lacboripepittwa , 
R3 R20 Ry 


ee + H3N-CH-COO™ 
R3 Ry Ry 

Mét s6 enzim chi phan cAt lién két peptit xdc dinh. Thi du : 

- Tripsin chi xtic tac cho su phan cat lién két peptit sau géc lysin va géc arginin. 

- Chimotripsin xtic tdc cho su phan cat lién két peptit sau cdc géc phenylalanin, 
tryptophan, tyrosin, leuxin, axit aspactic va axit glutamic. 

3. Phan img mau biure | 

Nhiing peptit cé tir hai nhém peptit tré lén déu phan tng véi dung dich CuSO, 
loaing none mdi truéng kiém tao thanh dung dich phtfc c6 mau tim hoac tim dé. Mau la 


do ion Cu’* tao phitc voi cac nhém Pr Dipeptit cho mau xanh, tripeptit cho mau tim 
va polipeptit cho mau do tim : 


CO-CH-R- sR 
--CO-CH-N. WH-CO-CH- 


kek R 
~CH- CO — NH ae 
R oe 
R 


Phan img biure duoc ding dé phan tich dinh tinh va dinh lugng peptit hodc protein. 
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4. Phan ting voi 2,4-dinitroflorobenzen 


Nhom amino cha géc amino axit “dau N” phan ting cia 2,4-dinitroflorobenzen thu 
duge dan xuat 2,4-dinitropheny] : 


O,N F + H,N - CH-CO-NH-CH-CO =. 
NO, R R, 
03N-{©)- NH - CH-CO-NH-CH~CO “ 
No, F& R, 


V. XAC BINH CAU TRUC CUA PEPTIT 
| Dé xdc dinh c&u tric cla mét peptit cn di qua cdc budc sau ; 
1. Xac dinh thanh phan cac a-amino axit cé trong phan tit peptit 


Muén xac dinh trong phan tir peptit cé bao nhiéu phan ti «-amino axit, ta can thay 
phan hoan toan peptit, tao thanh hén hop cdc amino axit. Diéu kién cua phan img thay 


‘phan la dun peptit trong dung dich HC] 6M trong vong 24 - 72 tiéng o nhiét dd 110°C. 


Sau dé nhan biét timg loai amino axit bang phuong phép : sac ki trao déi ion (xem hinh 
XVI-4 (a, (b)). 


Qua trinh phan tich cdc amino axit duoc thyc hién nhu sau ; H6n hop amino axit 
sau khi thuy phan dugc cho vao cét sic ki cla may phan tich, sau cho dung dich dém 
vao dé hoa tan cdc amino axit. Trong cét sdc ki, cdc phan ti amino axit chuyén déng véi 
van t6c khdc nhau. Dung dich sau khi ra khdi cot cho tao mau véi ninhidrin. Hop chat 
mau di qua té bao quang dién, tai day cdc amino axit hap thu anh sang va cudng dé hap 
thu dugc ghi nhu 14 ham sé véi thdi gian luu. Thoi gian Luu 1A thoi gian can thiét cho méi 
phan tir amino axit dich chuyén xudng khdi cét sAc ki. Thdi gian lu phu thudc vao cau 
tao cia amino axit. Méi mét amino axit cé mo6t thdi gian luu xéc dinh. Biét duoc théi 
gian luu cua mot amino axit cé thé biét dugce c4u tao cha amino axit d6 nhd viéc so sanh . 
voi thoi gian luu chuan cla cdc amino axit tinh khiét. Dién tich cia pic ti 1é véi ham 
lugng cla amino axit trong hén hop. | 

Pradikinin c6 céu tao Arg-Pro-Pro-Gly-Phe-Ser-Pro-Phe-Arg. So véi phé chudn, 
cdc pic cla Pro, Arg, Phe déu lén hon béi vi trong phan tu pradikinin cé ba phan tir Pro, 
hai phan tu Arg va hai phan tut Phe. 
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oe rh 


oe 
a. ne. Dung dich dém 


a S4n phdm sau khi thay phan peptit 


NHUA TRAO BOI ION 


Ninhidrin — CAc axit amin chuyén dong 
i kh 
= voi van téc khac nhau 


Anh san G m=): 
= TE bao 


pf quang ae May ghi thai gian 








Dich —_ 
| Hinh XVI-4 (a}. May phan tich amino axit bang phuong phap sic ki nhva trao déi ion 


Gan day dai xudt hién may phan tich sic ki long hiéu nang cao ki hiéu 1a HPLC 
cho phép tach t6t hon va tiét kiém dugc nhiéu thoi gian hon. Toan b6 quy trinh phan tich 
cé thé tu déng héa. Dién tich cla pic tuong tmg vdi néng d6 cla méi amino axit. 


wreSe GP OG PP OP ARON AT gh WP gr We 





Hinh XVI-4 (b). CAc amino axit trong phan tit pradikinin cha ngudéi 
dude phan tich trén mdéy phan tich amino axit 
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Ngoai ra, c6é thé ding loai phuong phdp dién di cao thé (HVE). Phuong phap nay 
4p dung cho nhiing polipeptit cé phan tt khéi thap. Dién di dé duoc phat hién bang 
munhidrin. 

2. Xac dinh trat tu sap xép cac géc amino axit 

a) Xac dinh amino axit “ddu N”’ 

— Phuong phap Sange (Frederick Sanger, nguéi Anh, 1958) 

Cho peptit tac dung vdi 2,4-dinitroflorobenzen, nhém amino cua amino axit 
“dau N” sau khi phan tng tao thanh dan xuét 2,4-dinitrophenyl cha peptit, dem thiy 
phan trong dung dich axit, thu duoc hén hgp cAc amino axit vA dn xuat 2,4- 


dinitropheny] cla amino axit “dau N”, Ding phuong phap sac ki dé nhAn biét, tir dé suy 
ra g6c amino axit “dau N”. 


ONO) F + H,N ~ CH - CO -NH—CH-CO- i 
NO, Ry R, | 


—_-> 0,N ~{©)- NH~ GH- CO NH - CH CO ~~ Pane deh CI 
NO, R, R, 


—> O.N <O> NH - CH - COOH + HNCH ~Coo- 
OLN © OR, R, 


Axit N-(2,4-dinitrophenylamino 


- Phuong phép Etman (Pehr Edman, ngudi Thuy Dién, 1950) 


Theo phuong phap nay, ngudi ta cho peptit tac dung véi phenyl isothioxianat 
(CgsH;N=C5S), nhém amino cila géc amino axit “dau N”, sau phan tmg thu duge din 
xuat phenyl isothiocacbamoyl peptit. Sau dé cho dan xudt nay tac dung véi HCI trong 
dung m6i nitrometan sé thu duoc san phdm do su ph4n cat lién két peptit-3 sau géc 
amino axit “dau N”, tao thanh phenylthiohidantoin va peptit ngin hon. Téch lay amino 


_ axit va phan tich bang phuong phap sac ki. 


26] 


CgHs-N=C=S + HyN-CH-CO-NH-CH-CO-NH-CH-C- —> 
| | ll 


Ry R> R; O 
Pheny! isothioxianat | | Peptit 
__+CgH; -NH-C-NH-CH-CO-NH-CH-CO-NH-CH-C- "=-> 
| I | | ; CH NO, 
S Ry Ro R3 
Phenyl isothiocacbamoy] | 
CeH5-N-C=S a ee 
i 
ae ONH 4 R5 R; 
\ 4 
CH 
Ri 
Peptit phenylthichidantoin Peptit ngan hon 


San phdm phenylthiohidantoin dugc nhan biét bang phuong phap sac ki. Phuong 
phap nay da phan tich duge nhiéu peptit nhu mioglobin co 161 60 amino axit. 


~ Phuong phap thay phan khéng hoan toan bang enzim £4 nopeptitdara. Enzim 
aminopeptitdaza xtc t4c cho phan tmg thuy phan tao ra amino axit “dau N” (xem phan 
tinh chat héa hoc cua polipeptit). | 


b) Xic dinh amino axit “dudi C” 
Phuong phap nay dua trén su thiy phan peptit nho chat xuc tac la enzim 


cacboxipeptitdaza. Day 14 loai enzim xtc tac phan cat chon loc lien két amit cla amino 
axit cudi cing cé nhém COO tu do. Thi du : 


7 -NH-CH-CO-NH-CH-CO+NH-CH-Coo™ _Cacboxipepint? > 
[ I | 


-- 
—> +. -NH-CH—-CONH-CH—-COO- + Fe 
Ry Ry R3 
Amino axit thu duoc dem phan tich bang phuong phdp sac ki. Amino axit nay 


chinh 1A amino axit “du6i C’. Tuy nhién, phuong phdp nay con dé lai han ché 1a enzim 
cacboxipeptitdaza kh6ng tich dugc amino axit “dudi C” cia prolin ra khoi mach pepttt. 


(e ) Thity phdn ting phan mach peptit 


” Dé tao thanh c4c doan peptit ngan, ngudi ta thudng ding cac enzim tripsin, 
chimotripsin va pepsin dé xtic tac cho su phan cat peptit 6 nhing vi tri xac dinh. Chang 
han, enzim trypsin phan cat lién két khi nhém cacboxyl 1a cha lysin hay arginin, con 
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enzim chimotripsin xc tac thuy phan phenylalanin, tryptophan va tyrosin, enzim pepsin 
xlic tac cho su phan cat mach peptit cé phenylalanin, tryptophan, tyrosin, leuxin, axit 
aspactic va axit glutamic, nghia la loai enzim pepsin phan cat cé tinh chon loc kém hon. 
Dem phan tich cac doan peptit ngan bang phuong phap sac ki, réi sau d6 xdc dinh trat tu 
sip xép cdc g6c amino axit trong mdi doan peptit d6 theo cdc phuong phap trinh bay 
OG trén. 


Ngoai ra cé thé ding bromxian (BrCN) dé phan cat mach peptit 6 sau gdc 


methionin 


HN -CH-CO-NH-CH-CO-NH-CH-CO-NH-CH-CO-... "> 
Rj | aa a R5 R3 
CH»SCH 
H)N-CH-CO-NH-CH- CS + HyN-CH-CO-NH-CH-CO-... + CH3SCN 
R, CH, _-CH Ry R; 
Homoserinlacton 


Tém lai, néu ding xtc téc khdc nhau dé phan cat mach sé thu duce nhitng doan 


peptit khac nhau. Thi du : 
Ala ~ Gly - Tyr ; >; Gly - Leu - Met - Glu; Glu 
| | | | | 


Aminopeptitdaza Chimotripsin Tripsin BrCN Cacboxipeptitdaza 


Trp - Ser — Lys 


Khi biét dugc trat tu sap xép cla cdc géc amino axit trong timg doan peptit ngan, 
ta cé thé thiét lap duoc toan bé nhan tt peptit. 


§3. PROTEIN 


Trong tat ca cac loai hgp chat héa hoc, protein cé vai trd quan trong nhat vi né 1a 
co s¢ tao nén su séng. Protein 1a thanh prin co ban cha nguyén sinh chat va nhan té bao. 
Protein la thanh phan chinh cia xuong, da, mau, co, gan, day than kinh, cac tuyén néi 
tit cling nhu cdc enzim, c4c khang thé v.v.. Danh tit protein xuat phat tix chit Hi Lap 
proteios cé nghia 1a thif nhat. Tén goi dé ndéi lén ¥ nghia quan trong bac nhat cba loai 
hop chat nay. Theo quan diém héa hoc, protein 14 nhimg hop chat cao phan ti, c6 phan 
tir khéi tir hang van dén hang triéu don vi catbon. Chiing duce tao nén tir cdc don vi co 
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sO la céc at-amino axit. Trong thanh phan méi protein cé thé cé hang tram, tham chi cé 
hang ngan géc a-amino axit lién két vGi nhau bang lién két peptit. Ngudi ta da biét 16 
khoang trén hai muci loai o-amino axit tham gia trong thanh phan phan tu cua protein. 
Véi s6 amirio axit dé cé thé tao nén rat nhiéu loai protein khéc nhau. Dé ciing 1a co sé 
giai thich tinh da dang, tinh vi va phiic tap, mu6n vé mu6n mau cia cdc hién tugng séng 
trén Trai Dat. 


Muén xéc dinh phan tt khéi cia protein, ngudi ta thutmg ding phuong phap do ap 
-suat tham thdu, phuong phdp xdc dinh dé khuyéch tan, hodc phuong phdp xdc dinh téc 
d6 két tang cia cdc phan tit protein. Két qua xdc dinh phan tur khéi theo cac phuong phap 
trén thuéng khong luén Juén tring nhau. Thi du trong bang sau : 


Phan tit khéi 


Tén protein i 
| Phuong phdp tham thdu - | Phuong phdp téc dé két tang 


Pepsin 


Anbumin cia tring 
Hemoglobin 
Anbumin huyét thanh 
Insulin | 


|. PHAN LOAI VA CAU TRUC CUA PROTEIN 

Dé phan loai protein thudng dua vao thanh phén héa hoc hoac dua vao hinh dang 
phan tir cia protein. 

1. Phan loai protein 

a) Phan loai dua vdo thanh phdn héa hoc 


Dua vao thanh phdn héa hoc cé thé phan protein thanh hai loai la protein don gian 
va protein phifc tap : | 


* Protein don gidn la nhing protein khi thiy phan hoan toan chi cho hén hop céc 
a-L-amino axit. Thi du : anbumin cé trong long trang tring, sita, dau Ha Lan, con 
globulin cé trong sia, long do trimg, dau twong, mau. 
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* Protein phic tap la nhiing protein khi thay phan hoan toan tao thanh khong chi 
hén hop &-L-amino axit mA cdn cé thanh phan phi protein (khéng chtta amino axit) con 
duoc goi la nhom ghép (prosthetic). Tay theo thanh phan phi protein, ta c6 cdc protein 

. phifc tap sau ; 

- Photphoprotein la protein phitc tap dugc cfu tao béi polipeptit vA géc axit 
photphoric nho lién két este gitta axit photphoric vi céc nhém —OH cla amino axit. 

- Glicoprotein 1a protein phitc tap dugc cau tao bdi polipeptit va oligosaccarit hoac 
polisaccarit nhod cac lién két O-glicozit hoac N-glicozit. 

— Nucleoprotein odm deoxiribonucleoprotein (DNP) va ribonucleoprotein (RNP), 


la nhitng protein phic tap duge cau tao bdi polipeptit va deoxiribonucleic hodc axit 
ribonucleic. 


- Metaloprotein 1a loai protein phitc tap duoc cu tao bdi polipeptit v6i mot sé ion 
kim loai nhu Fe, Me", Mn*", Ca”* nho cdc kiéu lien ket trong hop chat phitc. 


b) Phan loai theo hinh dang phan tw protein 


— Protein hinh cau la nhting phan tu c6 dang hinh c4u, tan trong nuéc nhu 
anbumin, globulin. 


- Protein hinh soi la nhing phan tu cé dang hinh soi, khong tan trong nude nhu 
keratin cua téc, fibroin cia to tam. 


2. Cau tric cua protein 


Thanh phan cia protein gém trén 20 loai o-amino axit va trong dé6.cé khoang 
lO loai amino axit rat it gap. Phan tr khoi cia protein rat lén tir hang nghin dén 
hang chuc tniéu dvC, Thanh phan nguyén té chi yéu la C (50 - 52%), H (6,8 - 7,7%), 
O (23 - 24%), N (15 - 18%), S (0,5 - 2%) cing véi mot luong nhé kim loai. P_Henmut 
Zon (Helmut Zahn, ngudi Ditc) lan dau tién da téng hop protein, d6 1a insulin cd tinh 
chat gan giéng v6i tinh chat cia protein. Dua trén co sd dé, Fiso (Fiser) va Hopmaist 
(Hopmeister) da dua ra thuyét chuéi polipeptit vé cdu tao cha protein, thuyét nay cho 
rang phan ti protein dugc tao thanh boi mét hoac vai chudi polipeptit. Thi du, phan tir 
insulin la homon tuyén tuy g6m hai chudi peptit, chudi thit nhat (A) g6m 21 gdéc amino 
axit, chudi thif hai (B) g6m 30 g6éc amino axit két hop véi nhau bdi hai lién két disunfua 
—S-S- (hinh XVI.5). 
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Hinh XV1.S. So d6 cau tao cua phan ti insulin bd (F. Sango, 1953) 


Cac chuéi peptit trong phan ti protein cé thé t6n tai 6 dang mach h khong phan 
nhanh (1), phan nhanh Me) hoac mach vong (3). 


Q) (3) 
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ll. THUYET VE CAU TRUC CUA PROTEIN 


Nam 1958, Lindo Strémlang (Linder Stromiang) va Becnan (Bernal) khi nghién 
cu vé c4u tnic cha protein di dua ra b6n dang cau tric : cau triic bac mét, cdu tric bac 
hai, cau tric bac ba va cau tric bac bén. 


1, Cau tric bac mét 


Céu tric bac mot 1a trat ty sip xép ctia céc g6c amino axit trong cdc chu6i polipeptit. 
Cau tric nay duge duy tri nhd cdc lién két peptit. Do su sap xép khac nhau nén 21 
L-a-amino axit trong thién nhién da tao ra v6 s6 céc phan tir protein c6 cau tric khac 
nhau. Ngay nay, céc nha khoa hoc da thiét lap duge cu triic bac mét cua protein don 
gian nhw insulin bd. N6 bao gdm 51 g6c amino axit trong phan tir, chia lam hai chudi 
polipeptit (A va B) hai chudi nay lién két véi nhau nho hai lién két disunfua (hinh XVI-5). 


2. Cau tric bac hai 
Cau tric bac hai la céu dang clia phan tu protein, trong dé méi amino axit chiém 
mét vi tri khéng gian xéc dinh trong mach polipeptit. Paulinh va Coray (Corey), nam 
1951 da dua ra hai loai : cdu dang xoan o va cfu dang gép §. Cau triic bac hai dugc duy 
trl bén vig nbés su hinh than lién két hidro —N- H...O = Cl gitta cdc nhém peptit 


khdc nhau. G cau tric xo4n a, doan mach polipeptit xoan lai thanh 6ng hinh tru, gc R 
cla c4c amino axit hung ra phia ngoai 6ng hinh tru. M6éi vong xoan cé khoang 3,6 g6c 
amino axit va khoang cdch gitta cfc vong khoang 5,4 A. Mach peptit cd thé xoan theo 
chiéu kim déng hé (xodn phai) hoac nguge chiéu kim déng hd (xoan trai). 


Cau tric xoan a duoc duy tri nhé lién két hidro gitta nhédm C=O cha mét nhom 
peptit v6i N-Hctia nhdm peptit thir tu sau né (c4ch nhau 3 gdc amino axit). Chiéu dai cdc 
doan xodn o trong phan ti protein thuéng ngan hon 40A. Mot s6 protein cé cau tric 
xoan oa chiém ti 1é 16n (75%) 1a hemoglobin, mioglobin. 


Cau tric xoan c ciing 1a cdu tric co ban ca phan tt protein trong cac m6 toc, 
long. Khi téc bi udt, d6 dai soi téc tang lén 14 do phan tu protein chuyén ti cau tric xoan 
a sang cdu tric gap B. Khi dé xay ra su bé gay cdc lién két hidro & trong 6ng xoan va 
ching duoc thay thé bang cdc lién két hidro gitta cdc chudi canh nhau (Hinh XVI-6 (a) 
va XVI-7). | | ) 
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axit 


3,6 géc amino 


_ 


Hinh XVI-6, Cau tric bac hai cla phan tir protein 
a) Cdu tric xoin a; b} Cau tric gap B 
Cau tic gap B 14 cdu tric co ban cua protein trong cdc m6 sting, méng, xuong, la 
mia, sdi to tim. Cau tric gdp B c6 cdc mach polipeptit déu dudi dai theo dudng zic zac 


va nam trén nhiing mat phang gap. Cac mach polipeptit nay sap xép canh nhau va lién 
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két v6i nhau nho lién két hidro giita cdc nhém peptit cla mach nay vi nhom peptit cua 
mach bén canh (xem hinh XVI-6 (b) va XVI-8). 
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(a) 
Hinh XVI-7. 
a) Lién két hidro 1am bén héa cau tric xoan cua peptit 
b) Cac mat phang cila lién két peptit trong cau tric xoan a 
c) va d) : Mé hinh dac va thanh néi ciia cau tric xoan a. 





Hinh XVI-8. Mo hinh c4u tric gap B vdi 3 mach polipeptit, 
chiing lién’két v6i nhau bang lién két cau hidro 
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Ngoai hai loai cau tric trén, con co loai c4u tric kiéu xoan colagen (co trong phan 
tir colagen). Cau tric nay tuong tu cau tric a, song vong xoan rong hon va ctf ba mach 
polipeptit 6 dang xoan lai cudn vao nhau tao thanh mot “day cép”. Ba mach polipeptit 
nay gan vao nhau nho lien két hidro. Colagen 1a thanh phan chinh cua gan va da, loai 
protein c6 cAu tric kiéu trén lam cho céc bo phan nay cé tinh dan hoi. Khi dun nong 
trong nudc, calogen chuyén thanh keo. 


3. Cau tric bac ba 


Cu triic bac ba 1a hinh dang cla mach polipeptit cudn lai trong khong gian. Cau 
tric bac ba duge duy tri nhé lién két hidro gitta cdc g6c amino axit, luc hit Van De Van, 
v 
luc tuong tac tinh dién, lién két disunfua -S-S- va lién két este —-C-O-C-—. Nam 1962, 
Kendriw (John C. Kendrew) va Perut (Max F. Perutz, nguoi Anh) da dua ra hinh anh qua 
viéc chup tia ronghen cia mioglobin (xem hinh XVI-9 (a)) va ho da duge nhan giai 
thuéng Noben héa hoc vé c4u triic phan tw. 


4. Cau tric bac bon 


Cau tric bac bén 1a mot t6 hop gom hai hay nhiéu dai phan tir protein két hgp voi 
nhau nhd luc hit Van De Van_va lién két hidro gitta cic nhém nguyén tu phan b6 trén bé 
mat cdc dai phan tu (xem hinh XVI-9 (b)). 
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Hinh XVL9. a) Céu tric bac ba ca protein 
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Hinh XVI-9. b) Cau tric bac b6n cia protein 


T6m lai, dé hiéu rd b6n bac céu tric cia protein ta c6 thé hinh dung nhu sau : 
chu6i polipeptit (c6 cau tric bac mot) duoc xoan lai thanh 6ng tru (cau tric bac hai), éng 
tru cuon tron lai thanh cudn (cau triic bac ba), b6n cuon nhu vay két hop lai voi nhau 
thanh m6t t6 hop cdc phan tir protein (cau tric bac bén). 


Ill. TINH CHAT CUA PROTEIN 


1. Tinh chat vat li 
a) Tinh tan 


Tinh tan cua protein thay déi phu thudc vao khdéi luong phan tur, trat tu két hop 


_ gitfa cac phan tl, tuong tac giita chting va cdn phu thudc vao dung m6i, m6i trudng, 


nhiét do v.v... Cac protein hinh soi nhu keratin (cua méng, téc, sing), fibroin cua to tam 
hoan toan kh6éng tan trong nuéc. Protein hinh c4u ciia anbumin, globulin cua sifa va cua 
mau cé thé tan trong nudc tao thanh dung dich keo vi trén bé mat phan tu c6 nhiéu nhém 
nguyén tu phan cuc tich dién, cdc phan tit luGng cuc cla nuéc bi hap thu boi cac nh6m 
nguyen tu néu trén, tao thanh mang nuéc bao quanh phan tt protein goi 1a lép vo hidrat 
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héa. Tai diém dang dién, protein tan kém nhat, néu thém axit hodc kiém c6 thé lam tang 
d6 tan, Mot s6 muéi trung tinh c6 anh huéng dén tinh tan cua protein. Tinh tan cua 
protein tang khi néng d6 muéi thadp, khi néng d6 mudi cao gay ra si két tha protein. 
G nhiét d6 thap, tinh tan cha protein giam. | 

b) Su két tita va bién tinh protein 


Tinh chat cia protein thay déi phu thudc vao nhiét dd, su tich dién cung dau cua 
c4c phan tit protein dimg canh nhau va phy thugc vao miic 46 hidrat hoa. Khi thay déi 
cdc yéu té trén, thi du nhu trung hda ldép dién tich cua phan tit, loai bd Iép vo hidrat hea 
v.v., céc phan tit protein sé két tu lai v6i nhau tao thanh kh6i tach ra khéi dung dich, hién 
tuong nay dugc goi 1a két tua cua protein. 

Rat nhiéu hop chat phan img véi protein tao thanh dang két tua khong mau, bao 
gém cac loai hgp chat sau : 

~ Cac mudi cua kim loal nang : HgCl,, Cus04, (CH,COO)>Pb, (CH,COO)3Z2n. 

~ C4c axit : HNO, axit axetic, axit tricloaxetic. 

~ Céc dung méi hitu co: ancol etylic, axeton, ancol metylic. 

C6 hai loai két tha : két tha thuan nghich va két tha bat thuan nghich. 


Két tua thudn nghich : sau khi protein két tha, néu loai bd tac nhan gay ra ket tua, 
protein lai tan trong nuéc tao thanh dung dich keo nhu trudéc va van gitt nguyén cac tinh 
chat cha ching. Két tua thuan nghich khong lam thay d6i tinh chat cua protein. Thi du : 
Cho dung dich (NH4)SO, vao dung dich long trang tring sé xudt hién két tha bong cua 
elobulin. Khi loai bd (NH4)},SO,4, két tha globulin lai tan tré lai trong nudc tao thanh 
dung dich keo. | | 


Két tila bat thudn nghich : sau khi protein két tua, néu loai bo tac nhan gay két tua, 
protein mat kha nang tao thanh dung dich keo bén. Két tha bat thuan nghich lam thay 
déi tinh chat cia protein, chang han globulin t6n tai 6 dang hinh céu, khi-dun nong sé 
thay ddi thanh dang dudi ra! | | 
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Khi dun trig hoc sita thi sau khi dun ching khong thé té lai dang dong thé nhu 
ban dau. Két tia bat thudn nghich protein ciing xay ra trong truéng hop cé mat mudi clla 
cdc kim loai nang nhu Fe, Cu, Hg, Pb... Su bién tinh protein xay ra trong truong hop két 
tia bat thuén nghich, protein bi mat di nhiéu tinh chat nhu kha nang phan ting, tinh tan 
va hoat tinh sinh hoc. 


S6 di cc mudi kim loai nang co thé lam két tha protein vi ching trung hda dién 
tich va béc lép v6 hidrat héda. Cac dung mdi hitu co thudng hao nudc nén c6 kha nang 
pha hdy lép vo hidrat héa rat manh. 


2. Tinh chat hoa hoc 
a) Tinh chat luéng tinh 


Giéng nhu amino axit va peptit, protein cing c6 tinh chat luGng tinh va diém dang 
dién, vi trong phan tir cén nhiéu nhém cacboxyl va nhém amino tu do {khong tham gia 
vio su hinh thanh lién két peptit). Diém dang dién cua protein nam trong ving 4,6 - 6,3. 


b) Phan ting thity phan 


Pun néng protein trong dung dich axit hay trong dung dich kiém, hoac nho xtc - 
tac enzim, phan tit protein bi phan cat dn thanh cac chudi polipeptit, thiy phan tiép tuc 
tao thanh hén hgp cac o-L-amino axit : 


Protein es Polipeptit Fhe a-L-amino axit 


c) Phan tng dinh tinh va dinh luong protein 
* Phan ting dinh tinh : 


~ Phan ting biure ; Protein phan ting vdi CuSO, trong moi trudng kiém cho dung 
dich mau xanh tim. Phan tmg biure gitip nhan ra lién két peptit. 


~ Phan ting Xangtoproteic : Protein phan tng véi HNO, dac tao ra két tua mau 
vang. Thuc chat day 14 phan ting nitro héa nhan thom co trong protein nhu phenylalanin, 
tyrosin, tryptophan. : 


_ Phdn ing ninhidrin : Protein tac dung véi dung dich ninhidrin trong nudéc cho 
dung dich mau xanh. Phan img nay dac trung cho a-amino axit cé trong phan tt protein. 

* Phan tng dinh luong Oo 

Buéc ddu cho phan tng biure, sau d6 cho them thuéc thi Folin - Xiocanto (hén 
hop axit photphomolipdic va axit photphovonfamic dé tao ra hop chat phifc mau xanh da 
tri cé budc séng hap thu cuc dai 6 750 nm. Dua vao cuong dé mau cia dung dich dé 
tinh ham lugng protein. : | 
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IV. MOT SO PROTEIN DON GIAN VA QUAN TRONG 


1, Protamin va histon 


C4 hai loai nay déu 1a protein don gian nhat. Ching khdc cAc protein khdc 6 ché 
déu cé tinh chat kiém yéu. Tinh kiém nay 1a do trong phan tit cla ching cé lysin, arginin 
_ va histidin chiém khoang 80% trong protamin. 


Protamin c6 rat nhiéu trong tinh tring, trong trimg cla cd... Tay theo nguén géc, 
prolamin cé nhing tén khéc nhau, nhu salnin (ti cd hoi), scombrin (ttr ca chay). 


C4c histon cé tinh bazo kém hon protamin, ching chi chitta 20 - 30% cac axit 
diaminomonocacboxylic. Ngoai arginin, histidin va lysin con chita mot it serin, valin... 
Trong bach huyét céu cé nhiéu histon. 


2. Anbumin va globulin 


Nhiing protein dugc nghién ctu ki nhat la anbumin va globulin. Ching thuong 
duoc gap trong tat cA cdc m6 déng, thuc vat. Muén tach anbumin va globulin ra khoi 
hén hop thuong ding phuong phap két tha (ding musi). 


Chang han, ta thudng ding (NH, ),SO, cé néng d6 khac nhau, sau khi th¢ém amoni 
sunfat dén bao hda thi globulin két tia, loc téch lay globulin réi thém (NH4).SO, dén 
bao hoa, anbumin sé két tua. 


Globulin chita 3,5% glyxin cdn anbumin chia glyxin it hon nhieu. 


3. Glutelin va prolamin (protein thuc vat) 


Trong cdc protein cd nguén géc thyc vat, thi glutelin 1A quan trong nhat, thutdng 
gap trong cdc hat ngd cdc cing vdi prolamin. Prolamin cé trong hat dau xanh, la thanh 
phin chinh cia gluten. Glutelin va prolamin tan duge trong cén 60 - 70°. 


A. Cac scleoprotein (protein cia cac mé chéng dG) 


Cc protein cia céc mé chéng dd : m6 xuong, sun, gan, téc, long, m6... co tén 
chung 1a proteinoit, dé 1A cdc chat giéng protein don gian song ching cé vai tro rat quan 
trong. Dac diém r6 rét nhat la ching khéng tan trong nuéc, trong céc dung dich mudi, 
trong cdc axit va bazo lodng. Cac proteinoit khéng bi phan hiy boi cac dich tiéu héa. 
Chat tiéu biéu quan trong cha cac proteinoit la colagen, c6 trong thanh phan cia cac mé 
lién két, cdn protein cia gan cé tén 1a elastin. Loai protein nay chiu tac dung clia dich da 
day hon 1A colagen. Cac keratin déu 1a protein cla téc, simg, mong tay, da ngoai va long. 
Trong keratin cé nhiéu xystin. Fibroin 1a protein cia to tim, cla to nhén... 
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§4. NUCLEOPROTEIT VA CROMOPROTEIT 


Trong 86 cdc protein phic tap cd nucleoproteit va cromoproteit 1a nhitng chat quan 
trong trong co thé sinh vat. 


1. NUCLEOPROTEIT VA CAU TAO HOA HOC CUA CHUNG 


Nucleoproteit cé m6t tam quan trong rat lén, vi né 1a thanh phan can ban cia mét 
phan rat quan trong cia té bao JA nhan. Chinh vi thé, cdc nucleoproteit déu cd thé chiét 
duoc tit céc m6, cdc chat nhiéu nhan, nhat lA cdc m6 tuyen : hung tuyén va ti tang, tir 
tinh tring va cdc héng huyét cdu cia chim... 


Cac nucleoproteit déu duoc céu tao bdi cdc protein don gian nhw prolamin, 
histon... va c4c nhém phi protein IA axit nucleic. 


1. Axit nucleic 


Axit nucleic 14 polime sinh hoc do nhiéu don vi nucleotit két hop voi nhau (con 
got la polinucieotit) nh& c4c lién két photphodieste. Axit nucleic 1A thanh phan quan 
trong nhat cua nhan té bao. Tén axit nucleic cé ngudn géc tir tiéng La Tinh : “nucleus” 
co nghia 14 nhan. Cac axit nucleic tén tai dudi dang két hop véi protein va dang két hop 
do c6 tén 1a nucleoprotein hay nucleoproteit. 


a) Thanh phan cdu tao 


Axit nucleic chita cdc nguyén té C, H, O, N, P. Phan ti khéi cua axit nucleic rat 
lon, khoang 2.000.000 dén 10.000.000 dvC. Axit nucleic duoc cfu thanh béi cae: 
monome 1a nucleotit. Mét nucleotit bao g6m ba thanh phan chinh : 


- Goc bazo nito (dan xuat cia di vong purin hoac di véng pirimidin). 
- Géc pentozo (ribozo hoac deoxiribozo). 
~ Géc axit photphoric. 
Ba thanh phan nay két hop véi nhau theo ti1é1:1:1 
Bazo - pentozo - axit photphoric 
See ay 


Nucleozit 
a a 


Nucleotit 
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*Bazo nito : g6m céc dan xuat cua purin ( om \) va pirimidin (N” Ss )- 


Din xuat di vong ciia purin 14 adenin va guanin cé cai tric sau H 


NH, NH, 
iN” N H-N* “7 
i ons 
Ss N HN Nn 
H H 
Adenin Guanin 


_ Din xuat cia pirimidin : Ba din xudt thudng gap la xitozin, uraxin va tumim 
NH, O | Oo 
m sir 
~ } ~ } ~ 
Xitozin Uraxin Timin 


* Gdc pentozd 
Hai pentozo cé mat trong thanh phan cu tao cia axit nucleic 1a 8-D-ribofuranoz¢ 


va B-D-2-deoxiribofuranozo 


HOCH, -O~_ OH 





H \H H/H 
OH OH OH 4H 
B-D-Ribofuranozo B-D-2-Deoxiribofuranozd 


* Nucleozit 
Nucleozit duoc tao thanh tit gdc bazo nito va géc pentozo nhé lién két N- glicozit 
eitta C cia pentozo véi N; cia bazo 1a dan xuat cha pirimidin hoac Nog cla bazo 1a dan 


xudt cla purin. Thi du: 





Uridin OH OH Adenozin 
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Tén cha cdc nucleozit chita bazo 14 din xudt cha pirimidin déu cé hau 16 “-idin", 
con tén cla nucleozit chita bazo 14 din xuat cha purin déu cé hau t6 "-ozin". - 


* Nucleotit 


Nucleotit cén dugc goi 14 nucleozit monophotphat, chting dugc cau tao boi mét 
géc nucleozit va m6t g6éc axit photphoric nh¢é hién ket este tao giita H,;PO, voi nhom 
—-OH 6 Cs hoac C; cla pentozd. 





OH OH : a OH 


| | den nS aionophou hat 
Adenozin-5’-monophotphat (AMP) Viét tat : Ando-3’-P (37 AMP) 
Viét tt : Ando-5’-P (5’ AMP) | 
Trong phan ti nucleozit monophotphat cé thé gan thém mot hodac hai géc axit 
photphoric dé tao thanh nucleozit diphotphat (NDP) hoac nucleozit triphotphat (NTP). 


. NH, 
| N 
Anhidrit photphoric 58) 





Adenozin-5’-diphotphat 
(5” ADP) 


b) Cdu tritc cua axit nucleic 


Nhiéu don vi nucleotit két hgp vdi nhau nho lién két photphodieste tao n€n axit 
nucleic. Lién két este dugc tao thanh tit nh6m —OH ctia g6c photphat cla mét don vi 
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me 
Paes 


nucleotit v6i nhém —OH cia géc pentozo cua don vi nucleotit ké tiép. Duci day la cong 
thifc c4u tag cha mot doan mach chudi polinucleotit 


ral 
pes | 
OH -O-CH,-O~_ xX X : Xytosin 
H \H H/H 
Oo. Bw OH 
Oo ~O-CH,-OW A A: Adenin 
H \H H/H 


G : Guanin 





Ta cé thé phan biét hai loai axit nucleic : 


Axit deoxiribonucleic (ADN) va axit ribonucleic (ARN). Hai loai nay khac nhau 
vé thanh phan pentozgo trong phan ti, ADN khong c6 bazo di vong uraxil con ARN 
khong cé di vong timin. 

*) Axit deoxiribonucleic (ADN) : 


Axit deoxiribonucleic 14 polideoxiribonucleozit monophotphat, phan tr khéi dat 
toi hang chuc triéu dvC (xem hinh XVI-10 va XVI-11). Phan ttt ADN gém hai chudi 
polinucleotit cé cuc trai ngugce nhau xodn song song xung quanh | truc chung (hinh 
XVI-11). Cic géc bazo nito quay vao phia trong cua xoan, cdc gc deoxiribozd va cac 


g6c photphat quay ra phia ngoai, hai chuéi polinucleotit d6i dién nhau nho lien két hidro 
giita cc cap bazo nito. 


Duine kinh cla vong xodn khoang 20A, chiéu cao cia méi vong xoan 1a ~ 34 A, 
méi vong xoan cla mét chudi gém 10 nucleotit. 


ADN cé6 vai tro quan trong 14 chuyén giao cdc dac tinh di truyén giita cdc thé hé. 
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0 yA CHs 
~O-P=0 dh ||  Tymin (T) 
O N 
5'H,C © 
H\H H/H 

QO H NH, 

; N. “=N ; 
—O-P=0 28 Adenin (A) 
a 

H \H H/H 





Hinh XVI-i0. Cau mic tetranucleotit 
cua phan tr ADN (chudi don) 
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(a) Nhin tir phia bén (b) Nhin tir trén xu6ng theo truc xoan 


Hinh XVI-11 (a, b). Mo hinh trong khéng gian (dang qua cdu va thanh noi) cua cau tric ADN 


*) Axit ribonucleic (ARN) 

Axit ribonucleic 14 poliribonucleotit, thanh phan cau tao bao gom : 

+ Pentozo 1a ribozo. 

+ Cc bazo nito 1A andenin (A), xitozin (X), guanin (G) va uraxin (U), khong cé 
timin (T). . | 

+ Phan tir ARN chi c6 mot chuéi (khac véi ADN 1a hai chudi) nhung ciing c6 cac 
ving c6 cau tric xoan kép. Trong cAc ving xoan nay, cdc bazo nito cling sap xép cap doi 
gitta A va U, G va X nho lién két hidro. Vai tro cua ARN la truyén nhiing thong tin chia 
trong ADN dén té bao chat. 


ARN cé ba loai : 
4 ARN khuon : c6 chtfc nang 1am khudn tong hop protein (ki hiéu la mARN) 


+ ARN riboxom : giif vai tro cdu tric trong qua trinh tong hop protein (ki hi¢u la 
rARN). | | 


+ ARN van chuyén : c6 vai tro van chuyén c4c amino axit da duge hoat héa dén 
riboxom dé téng hop protein (ki hiéu 1a tARN). 
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It. CROMOPROTEIT 
Cac cromoproteit 14 nhimg proteit phitc tap dugc tao béi nhiing proteit don gian. 


Nhom cromoproteit quan trong nhat la cdc proteit phitc tap cé6 nhém phn Ja pyrol, 
thudc loai nay c6 caéc hop chat cia clorophin giit vai trd quan trong trong viéc déng héa 
Khi CO, cua cay xanh, hemoglobin ctia ngudi va dong vat lam nhiém vu chuyén O, va 
CO, trong mau... : 


1. Cau tao héa hoc cha hemoglobin 


Hemoglobin cau tao nén héng huyét cau nén gid mot vai trd quan trong trong qua . 
trinh hé hap : d6 14 qua trinh chuyén khi tir phdi dén cdc mo va ngugc lai. 


Hemoglobin bao gdm nhém protein 14 globin va nhém phi protein 1A heme. Heme 
chinh la mé6t hop chat ma trong phan tir c6 m6t nguyén tir sit héa tri II va 4 vong pyrol 
n6i v6i nhau bang nhiing nhém 
metylen (-CH=). Cac phan tt heme | CH=CH, CH, 
cé phan cét 14 porphin. Cau tao cia CH; H=CH 
phan tt heme duge trinh bay trén ° 
hinh XVI-12. 


Trong phan ti hemoglobin cé 
4 phan tu heme. Hemoglobin ciing CH, 
nhu mioglobin déu cé nhan 1a heme. CH, | 
Ca hai loai nay déu cé chic nang — a ia a a aa 
van chuyén oxi, song mioglobin cé | 
trong bap thit, con hemoglobin cé 
trong méu. Heme 1A tién 16 cia 


fink XVI-{2. C&u tric cua phan tr hemin 


hemoglobin va mioglobin. 


§5. SO LUOC VE SU CHUYEN HOA PROTEIN TRONG CO THE 


I. GIA TRI CUA PROTEIN TRONG DINH DUGNG 

Protein vao trong co thé ngudi va dong vat tit cdc nguén thc an khdc nhau, va 
thanh phan protein trong cdc loai thttc an cling khdc nhau (xem bang XVI-6). S6 liéu 
trén bang XVI-6 cho thay nhong tam cé ham luong protein I6n (23%). 
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Bang XVI-6. Thanh phan protein trong mdt sé thie an 


Loai thitc an Thanh phan Loai thite adn Thanh phan 
protein (%) protein (%} 
Thit 


































18 — 22 Khoai tay 
Ca Ch cai 
Trimg Ca rat 
Tém Tao 
Nhong tim Le 
Gao Ngé do 
Bau xanh Bét khoai lang 
Pau nanh Botsin 


1. SU TIEU HOA PROTEIN 


CO da day nhé'cé moi truéng axit HCl va enzim pepsin, protein ctta thifc 4n bi thiy 
phan thanh hon hop polipeptit, pH thich hgp nhat cho pepsin 1a 1,5 - 2,5. Mét s6 protein 
don gian dé bi thay phan boi enzim pepsin nhu miozin, miogen, anbumin, globulin va 
mot s6 protein cla mé nang dd. Mét so khac khong chiu tac dung cia enzim pepsin nhu 
keratin cua téc, long. | 


© ruét, nhd cdc enzim pepsin, chimotryps, cacboxipeptitdaza, aminopeptitdaza xuic 
tac cho qua trinh thiy phan polipeptit thanh hén hep cdc & — amino axit. Cac amino axit 
duoc hap thu qua thanh rudt, theo mau vé gan, di t6i cac mo va t€ bao. Mot phan o-amino 
axit ding dé t4i téng hop protein cho co thé, phan khac duge phan giai dé cung cap nang 
luong cho cdc hoat dong cha co thé. 


Ill. SY PHAN HUY VA TAI TAO AMINO AXIT 


1. Phan tng loai nhom amino 


Nhiing amino axit khong duoc sir dung dé tong hop lai protein se bi bién thanh 
nhing san phdm khdc dudi tac dung cia enzim dic biét tao thanh a — xetoaxit va amoniac : 
R-CH-COOH —24@, R-C-COOH + NH; 
[ oxiheéa TT 
NH, oO 
' 2. Phan ting loai nhom cacboxyl. 


Qué trinh loai nhém cacboxyl duge tién hanh duai tac dung cla men decacboxylaza : 
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<2, 


R-CH, -CH-COOH _Enzim decacboxylaza, R _CH,CH,NH2 + CO 
NH, 

Ben canh qué trinh phan giai cdc amino axit cdn cé qué trinh tong hgp lai amino 
axit tir cac chat khac. Thi du, su téng hop amino axit tit xetoaxit va NH, tién hanh theo 
hai -giai doan : 

R-C-COOH + NH; —> R-C-COOH + Hp0 
O : NH 

R-C-COOH +H, —* R-CH-COOH 
| | 
NH | NH) 


~ | a at % > 2. 4 

IV. NHUNG SAN PHAM CUOI CUNG CUA SV PHAN HUY AMINO AXIT 

Nhitng amino axit khéng tham gia qua trinh éng hop protein sé bi phan hily dén 
san pham cuéi cing 14 amoniac, ure, khi CO, va hoi nuoc. | 

1. Su tao thanh amoniac 

Luong NH, dugc tao thanh chi yéu 14 do qua trinh loai nhém amino cua amino 
axit. Qué trinh dé luén lu6n dién ra 6 cdc m6, nhung néng d6 NH; trong mau van rat it. 
Mét phan nho NH, dung dé trung héa cac axit, tao thanh dang amon. 

2. Su tao thanh ure 

O da s6 dong vat co xuong séng, lugng nite thai ra chu yéu 6 dang ure. 


Theo Nenski, ure duoc téng hop trong co thé déng vat tir axit cacbonic va nude 


theo sa dé: 
2NH3 + & O —» C= O — ees + H,0 
OH ONH, NH, | 
Amoni cacbonat Amoni cacbamat 
Nig Lo | 
= O —> = O + H,0 
NH, , “NH; 
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3. Su tao thanh khi cacbonic va nude 


Sau khi loai nhém amino, amino axit bién thanh o — xetoaxit. Cac a ~ xetoaxit bi 
loat nhom cacbonyl tao thanh axit cacboxylic. 


R R | 
CH CH 1 
bum “slo,” Geo “sig” 
= = oe | 7 
i nr ie "3% COOH 
COOH COOH 
Amino axit a-Xetoaxit Axit cacboxylic 


Sau d6 axit cacboxylic bi phan hay dén CO, va H,O. 


Ngoai ra, cdc amino axit con cé cdc phan tg chuyén héda tao ra axit cacboxylic 
theo chu trinh Krep (xem hinh XVI-13). 










Axit xitric 
Sk 


Aut isoxitnc 


AXxit xetoglutaric 






Axit fumaric Sucxinyl-CoA 
Pro Axit sucxinic 
Phe 


Hink XV1-13. So dé chuyén héa cac amino axit vao chu trinh Krep 
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V. SINH TONG HOP PROTEIN 


Mot phan amino axit ma co thé hap thu duoc ding dé tdi téng hop protein. Qua 
trinh nay dién ra chu yéu trong riboxom qua 4 giai doan, nhung ching xay ra rat nhanh 
chong. 


1. Hoat hoa amino axit 


Nh@ vai tr xiic tac cla enzim, amino axit két hop v6i adenozin monophotphat 
(AMP) dé tao ra aminoaxyl - AMP-enzim, sau d6 enzim mdi tao ra tuong tac vdi tARN 
sé thu duoc aminoaxyl-tARN (tARN 1a ARN van chuyén : van chuyén céc aming axit 
da duoc hoat héa dén riboxom dé téng hop protein) : oo 


Enzim 


[Aminoaxyl-AMP-enzim] + tARN ——> Aminoaxyl-tARN + AMP + enzim 


2. Giai doan khdi dau téng hgp polipeptit 

Nhe ¢6 ARN khuén (mARN) bat dau xay'ra phan ting tong hgp phitc hop dau tién 
cila polipeptit tir amino axit da duge hoat hoa. | 

3. Giai doan kéo dai chudi polipeptit 


Nho ARN khuon va cdc yéu té khdc, phan ti amino axit tht hai duge hoat hdéa tiép 


-tuc gan vao “phitc hgp” dau tién, Qua trinh nay duoc lap di lap lai voi phan tu amino axit 


tiép theo. 


4. Giai doan.két thic téng hgp protein 


Giai doan phat trién mach két thic, tiép theo do la chudi polipeptit vua dude tao 
thanh va ca tARN déu tach ra khoi nboxom. 


s6. ENZIM VA COENZIM 


|. ENZIM 
1. Khai niém 


Enzim tttc JA men cé vai trd xtic téc quan trong trong tat ca cc qua trinh trong co 
thé song. C6 thé ndi rang néu thiéu enzim, su s6ng cla dong, thuc vat khong thé tén tai. 
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Enzim 1A loai protein dic biét, s6 enzim trong mét té bao rat lén, c6 thé dén hang 
nghin loai enzim khac nhau, song sé enzim dugc biét dén la rat it. Cac enzim dong vai 
trd xlic tac cAc phan ting sinh hoc cé nhiing tinh chat sau : 


— C6 tinh chon loc cao va tinh dic thi: vé héa lap thé. 

~ Téc d6 xtic téc bang enzim xay ra rat nhanh. 

— Hoat d6éng trong khoang nhiét d6 khéng cao (56 - 80°C). 

2. Phan loai enzim 

Cac enzim dugc phan lam 6 loai : 

a) Enzim oxi héa —khu: Oxidoreductaza 

Loai enzim nay cé vai trd xiic tac cho phan ting oxi héa - khu. 


b) Transferaza : c6 vai tro thuc hién cdc qua trinh chuyén vi tri cla nhém chiic hay 
gdc hitu co tit phan tir nay sang phan tu khac. Thi du : 


N=C— NH, O 
| | | 
i a nec CH- i. x. CH ol O-P-O-P-OH + i ee 
7 b i td H,N-~CH-COOH 
Adenozin OH OH OH | 
Triphotphat | 
[ O(OH 
ap & CH,-COOPO(OH), 


H,N-CH-COOH 


c) Hidrolaza : xc tac cho qua trinh thy phan. 
d) Liaza : xtc tac cho qua trinh lam dit mot sé nhém (khong qua qué trinh thay 
phan), thudng tao thanh lién két d6i. 
Thi du: 
HOCH-COOH cH- COOH 


| ——> HzO 
CH, -COOH HOOC-CH 


e) Isomeraza + xtc tac cho qua trinh déng phan héa, chuyén vj trong phan tir. TH 


du enzim photphoglucomutaza chuyén glucozo-1-photphat thanh glucozo-2-photphat. 


f) Ligaza : xuc téc cho phan tmg lién két giita hai phan tt, déng thoi phan cat lién 
két c6é nang luong 16n pyrophotphat trong phan tit adenazintriphotphat (ATP). 
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ll. COENZIM 


1. Khai niém 


Coenzim la nhing hgp chat phi protein déng vai trd phdi hop can thiét (bat budc) 
vi enzim dé xtic tac cho cdc phan tmg sinh hoc. Khac véi enzim (apoenzim), coenzim. 
cé phan ti khdi tuong d6i thap va chiu duoc nhiét d6, ching it nhiéu cé thé dé dang tach 
khoi apoenzim bang nhiéu cach khac nhau. Déi khi ding thuat ngit coenzim ngudi ta cé 
ngu y chi tat ca nhimg chat cd phan tir khoi thap ma su cé mat cla ching 1A can thiét déi 
v1 hoat dong xuc tac cha mét enzim nao d6. Trong truéng hop nay can xép ca nhing 
ion kim loai vao cdc coenzim, nhu Me** va nhiing ion khac. 


2. Cau tao cla mot sé coenzim 
Hién nay, ngudi ta da biét hang chuc chat hitu co thuc hien nhitng chic nang 
coenzim. Dudi day la nhiing coenzim dién hinh (bang XVI-7). 


Bang XVI-7. Cau tao cua mdt sd coenzim 


Loai bién déi 
do coenzim xiic tdc 


D-Glucozo-1,6- Van chuyén céc nhém 
-diphotphat fo. photphat 


D-Mannozo- 1 ,6- CH,OPO,H, Van chuyén cdc nhém 
-diphotphat O photphat 


HO OH OH H 


H 4H 
Axit lipoic _CH,.. Ox1 héa ~ khir 
CH) SCHICH)! {COOH : 
s- Ss” 


Piridoxal photphat - O Nhiing bién déi khac 
(PALF) ! nhau cla amino axit 
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; Loai bién déi 
Tl Tén Dang cdu triic De ees ae 
do coenzim xuc tdc 












Thiaminopyro 
photphat (TPF) 


Nhitng phan ting tong 


i ‘we hop va phan li andol 
H,C NH | 
2 CH,CH, cicsrobof on nhitng bién déi cha 
axit o-xetonic 












Biotin Cac phan img 


cacboxyl] hdéa 


t 


NH““NH 
H 
ce . 
S” CH,CH,CH,CH,COOH 





Axit tetrahidro folic ONHCHCOOH | Cac phan tmg van 


7 
chuyén vA oxi héa - 
: S-adenozinmethionin 


Van chuyén nh6om 
metyl 


Nhiing bién déi oxi 
héa — kh 


khit 
Nhimg coenzim 
nicotinamit (NAD va 
NADF) 


édayR=H 
R= PO,H)- 



















10 






Adenozin triphotphat 
(ATF) 


van chuyén nhiing géc 
photphat, pyrophotphat 
va nhitng géc axit 

khac 














nofoboton, 
OH OH OH 
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Loat bién déi 
do coenzim xitc tdc 


Axyladenilat R-CO- - NH, Hoat héa va van 
la g6c axyl cua . Ne YN chuyén nhing géc 
amino axit 0 % axyl 


I 
R-CO-P-OCH, 
HO |_oO 


HO OH 


Nhiing coenzim- | . | Nhfing phan ittng déng 
cobamit phan héa va mét sé 
bién d6i khac 


1. Wiét céng thife cau tao cua cdc amino axit (chi cdc amino axit c6 nhom — NH trong 
phan ti) c6 cong thie phan tir CgHgO2N. Trong sé cac amino axit trén, nhding amino 
axit nao dé déng phan quang hoc ? Viét cong thite chiéu Fiso va goi tén theo danh 
phap R —S. 

2. Viét phuong trinh phan tng t6ng hop axit « - aminopropionic tir : 

a) Axit propionic | 
b) Axetilen. 
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Lam thé nao dé tach lysin (pH, = 7,59) ra khdi glyxin (pH, = 5,97) bang phudng phap 
dién di. 


. Cé bao nhiéu tripeptit duac tao ra tt glyxin, alanin va phenylalanin ? Viét cong thurs cau 


tao va goi tén cac tripeptit tao ra. 

Cé.5 6ng nghiém mat nhan, méi dng chita mét trong 5 dung dich sau : 
a) Axeton 

b} CH3NH, 

c} Glucoze 

d) Long trang tring 

e) Alanin | 

Bang phucng phap héa hoc hay nhan ra titng dung dich. 


Amino axit nao 6 thé tao cu néi disunfua gifta hai mach peptit ? Cho thi du minh hoa. 


. M6t octapeptit gém Asp, Gly, Leu, phe, Pro, Val. Phan tich theo phuong phap Etman 


thay glyxin !4 amino axit “dau N” va ding enzim cacboxipeptitdaza phan cat, thu dugc 
amino axit “dudi C” 14 leuxin. Khi thy phan ting phan thu duge cac peptit sau : Val - 
Pro — leu ; Gly — Gly — Asp — Phe - Pro, Phe - Pro — Val, Gly — Gly — Asp va Pro — leu. 
Hay dé nghi cu tric cla octapeptit ban dau. 
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Chuong XVII 


HOP CHAT CAO PHAN TU (POLIME) 
—— aaa 


§1. NHUNG KHAI NIEM CO SO CUA HOA HOG CAC HOP CHAT POLIME 


|. MOT SO KHAI NIEM MO DAU 


Khai niém hop chat cao phan ti cé ¥ nghia rong, bao gém cac loai chat tu nhién 
va téng hop cé khdi lugng phan tir cao (tir 5000 dvC tro lén, c6 khi tdi hang triéu dvC), 
cau tao tir nhitng don vi mat xich co sé (phan ti nhd) lap di lap lai nhiéu lan. Cdn khéi 
niém polime thuong mang y nghia chi nhing chat cao phan ti téng hop tir nhim g don vi 
phan tt nhé (monome). Hién danh tit polime ciing duoc chi chung cho cdc hop chat cé 
khéi luong phan tir cao. : 


Oligome 1a nhiing chat déng dang cla polime nhung cé khéi luong phan tir thap 
hon polime. 


M6i don vi mat xich cla polime c6é thé tuong duong hoac gan tuong duong véi 
monome. Thi du, chat polime poli(vinyl clorua) 4CH>,—-CHC1},, méi don vi mat xich 
~CH,-CHCL- tuong duong vdi monome vinyl clorua CH)=CHCL. 


Hé s6 n trong céng thiic cha polime xdc dinh s6 lugng don vi mat xich trong méi 
phan tu polime goi la /é sd polime hod hay dé polime hod. 


Tich s6 cua khéi lugng mét don vi mat xich trong phan ti polime véi dé polime 
hoa la khoi luong phan tr cla polime. Dé polime hod cang Idn, polime cé khdi luong 
phan ti cang cao. 3 

Tuy nhién, vi s6 luong cdc monome trong phan tt polime thay déi nén méi mau 
cua mot polime thuéng bao g6m hin hgp cdc phan tu déng dang cha polime c6 khéi 
lueng phan tu khac nhau. Do dé, khéi lugng phan ti cla m6t hop chat polime khong 
phai la mét hang sé xdc dinh mA chi lA mot dai luong théng ké trung binh. 
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M=nm 


Trong dé, M [a khéi lugng phan tu trung binh ctia polime, 
n la dé polime hoa, 


m 14 khéi luong ua mat xich co sé. 


Dé xéc dinh: M cé nhiéu phuong phap, mot trong nhiing phuong phdép quan trong 
la dua trén su nghién citu cac dung dich polime lodng bang cach do dp suat tham thau va 
dua trén su ap dung dinh luat Van Hop (J.H. Van t Hoff) : 


r= —C 


Trong dé, P 1a 4p suat thdm thau 
R : hang s6 khi 
T : nhiét dé tuyét ddi 
M: khoi lugng phan tit trung binh cua polime hoa tan 
C ; néng dé cia polime hoa tan (tinh bang gfom?). 


Phuong phap quan trong khac xac dinh M cha polime la dung phép do d6 nhet, vi 
d6 nhét cia dung dich polime phu thu6éc vao khéi luong phan tit cua polime hoa tan. 


ll. CACH PHAN LOAI VA GOL TEN CAC HOP CHAT POLIME 


1. Xuat phat tir nguén géc, c6 thé phan chia‘cdc hop chat polime thanh : 
Polime thién nhién, lay tiv cac vat liéu cé trong thién nhién nhy cao su thién nhién, tinh 
b6t, xenlulozo, protein... ; Polime téng hop, do con ngudi téng hop tir cdc monome, thi 
du polietilen, polistiren... va polime ban téng hop (polime nhan tao) dugc téng hop bang 
cach bién tinh hoa hoc céc polime thién nhién nhu to visco, to xenlulozo axetat ; ... 


2. Xuat phat tit su diéu ché cac polime, cé thé chia cdc polime thanh ba 
nhom chinh : | | 


a} Loai polime duoc diéu ché bang phan ting tring hop 
Thi du polietilen, dugce diéu ché bang phan tmg triun g hgp monome etilen : 
| nCH,=CH, — +4CH»—-CHCI, 
Polime thudc loai nay c6 thanh phan giéng nhu monome. 
’ b) Loai polime duoc diéu ché bang phdn img tring cong hop 


Thi du poliuretan, duoc diéu ché bang phan img tring cong hop: 
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Watt 
a: 


nO=C=N-R-N=C=O + nHO-R'-OH > (ae ee 
ll | Il 
O 
Tl 


Polime thuéc loai nay cling co thanh phan nhu cac monome. 

c) Leat polime duoc diéu ché bang phan ting trung ngung 

Thi du nilon-7, dug¢ diéu ché bang phan tng tring ngung axit @-aminoenantoic : 
nH,N-[CH)],-COOH -> 4HN-[CH)}5-CO}, +n H,0 


Polime thuéc loai nay cé thanh phan khdc voi thanh phan cla monome, vi phan 
img tring ngung con tao thanh nhting phan tir don gian nhu HO, ... 


3. Xuat phat tit sé loai monome tao nén polime, cé thé phan polime 
thanh hai loai : | 
a) Homopolime, dugc téng hop chi ttt mt loai monome. 
Nhu : polietilen ¢CH2-—CHCI},, polistiren 4CHC.gH5—-CH? }, --- 


b) Copolime, dugc téng hgp tir hai hay nhiéu loai monome. Nhw ; cao su buna-S, 1a 
san phdm tring hop cé xtic tac cha buta-1,3-dien va stiren : 


n CH)=CH-CH=CH, +CH)=CHCsHs > CH) -~CH=CH—-CH) —CH) ~CHC6H5)n 


4. Dua vao cau tric ciia mach chinh, cdc polime duge chia thanh ba loai : 
a) Polime déng mach 


Mach chinh chi g6m mot loai nguyen tit, chang han chi tir nguyén tir C, ta co loai 
| | $ 
polime mach cacbon —C— C—C-... 
| $ 4 
Cac nguyén ti C cia mach chinh co thé lién két voi H hoac véi cdc nguyén tir hay 
nhém nguyén tu bat ki. | | 


Tén goi cia polime mach cacbon lay tit ten goi cua monome ban dau ding dé tong 
hop va tr thanh mat xich co sé trong phan tit polime, cong thém tiép dau ngit polt-. 
Thi du : polime tir etilen goi 1a poilietilen, tu stiren goi la polistiren, ... 

Néu cdc mat xich cé nhém thé hodac cé hai loai mat xich khac nhau (copolime) thi 


tén céc monome phai dé trong ngoac sau chit poli. Thi du : poli(vinyl clorua). 
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b) Polime di mach 


LA loai polime ma phan ti cé mach chinh dugc céu tao boi hai hay nhiéu loai 
nguyén tit khéc nhau, chang han cacbon VA oxi, cacbon va nito, cacbon va luu huynh, 
cacbon VA OXi, nito,... 


Tén cua polime di mach thuong duoc goi theo tén théng dung hay lay tén cia loai 
hop chat mat xich co sd, cOng them tiép dau ngf poli-. 


R 
| 
Thi du: CH, — C-oO | polifoxi(1,1-diankyletilen)| 
| R Jn 7 
NH - NH 


Org 7 + polihidrazit 
| li dl | 
0 Oo” 

Q 
+ (CH), - S-} 


lI 

[| 

O n 

fc-NH-(CH,|,- NH-C-NH-CH,|-NH+ —poliure; 
I i - 


polisunfon 


b) Polime co hé thing lien két lién hop 


Loai polime nay chita mét h¢ thong lién tuc céc lien két lién hop doc theo toan 
mach phan tit, hoac trén nhiing doan kha lén cla mach polime. 


Tén goi cdc polime c6é hé théng lien két lién hop ciing bat ngudn tu ten monome 
hoac cé tén riéng thong dung. 


Phi du: to = a0 poli(1-ankylaxetilen) 


+€ + ~ poliphenyten 

‘ | 

wt polibenzimidazol ; ... 
ye 
Hi | 


Ngoai ra, dua vao tinh chat co Ii hay cong dung ctla cdc polime, con co thé chia 
ching thanh ba loai : chat deo nhua, to soi va chat dan hdi. 
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Ii. CAU TRC CUA CAC HOP CHAT POLIME 


1. Cau tao hoa hoc cla mach phan tv polime 

a) Dang mach khéng phan nhanh | 

C6 nhiéu polime thién nhién cing nhu téng hgp, phan tir cha chiing 14 mét chudi 
nhimg mat xich néi tiép nhau tao thanh mach dai khong phan nhdénh. Mach chinh cé the 
chi 26m mét loai nguyén ti nhu cacbon, céc nguyén tir C cé thé lién két voi H hay cdc 
nguyén tit khdc c6 trong thanh phan cha monome. Thudc loai nay co polietilen, 
poli(vinyl clorua), ... | 


Mach chinh con cé thé c6 cdc nguyén té khac nhu oxi, nito, ... duge goi la polime 
di mach, nhw: 


Poli(etylenterephtalat) mach thang cé cdu tao 


.~CO-C,H,-CO-O-CH)-CH,-O-CO-C,H,-CO-0-CH,-CH,-O.... 


R R R 
| | | | 
hodc cao su silicon a a -VV. 
| | 
R R R 


b) Dang mach phan nhanh 
Cé nhiéu loai polime cfu tao phan nhdnh. Phan ti polime loai nay ngoai mach 
chinh lA mach thang dai cdn cé cdc mach nhdnh do cdc monome két hgp voi nhau tao 
thanh. Monome tao mach nhdnh cé thé cing loai vGi monome tao mach chinh nhu 
amilopectin trong tinh bét, glicogen trong gan d6ng vat,... nhung ciing co thé khac loai 
nhu copolime ghép giffa poliuretan va etylen oxit : 
O 
il 
.-- -OCNH -[CH) |, -NHCO-[CH) ]4 SOCh lee ls “NO aaa 
l I 
oH 
O-CH, - CH, -O- = 
c) Dang mang ludi khéng gian 
Nhiéu mach polime lién két véi nhau theo nhiéu hudng trong khong gian boi 
nguyén tit, nhém nguyén tir hay mach ndi (cdn goi 14 cau néi hay mach khau) tao thanh 
polime mang khéng gian, nh cao su luu hod, nhua bakelit.... 
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2. Cau tao hoa hoc diéu hoa va khéng diéu hoa cua phan tir polime 

Trong cac polime ctia etilen mot dn thé a,-CH,=CHR véi géc thé R cé thé phan 
bé khdc nhau trén mach phan ti. Su khdc nhau d6 1a do thir tu két hop cua cae mat xich 
monome trong phan tir polime. Céc mat xich monome cé thé két hgp voi nhau theo cdc 
kiéu sau : 

Kiéu a, o (ddu néi dau) va 8, B (dudi néi dudi) : 


6 ct a GB 3 ot Oo B 
a em i a a a Mi i i lita 
i | : 


R R R R R 


Hoac kiéu «, B (dau néi dudi) : | 


Bg p a B ct 
n CH» — —_, ee a —-CH-CH)» — 
R R R | R 


C4c polime dugc tao ra do cc céch két hgp trén goi 1a polime c6 cau tao d iéu hoa. 
CAc mat xich monome ciing cé thé két hop kiéu a, a; a, B ... (két hop tuy tien) : 


. ot rv B a B oa 6 a a 6B ce 

~ = CHp —CH-CH- CH ~CH —CH2 ~CH~ CH) —CH-CH~ CH) ~~~ 
| | | | | 
R R R R R R R 


Polime duge tao ra do cach két hop nay goi lk polime cé c4u tao khéng diéu hoa. 


3. Cau trac lap thé cua polime cé cau tao diéu hoa 

a) Cdu tric khong gian diéu hod va khéng diéu hod cua cde polime co cdc mat 
xich c6C 

Khi tring hop cdc din xuat thé o cila etilen, cdc nguyén tt C bac Il cla monome 
=CH- sé tro thanh nhing nguyén tir C bat déi xing trong polime (cau tao chi yéu theo 
kiéu két hop a, B). | . 


B thark coh. 
nCH,=C > -- ~CH,-C-CH,-C-CH,-C : 
H- H H 4H 


Vi vay polime cé thé cé cdc cau tric sau : 


- Cau tric atactic : Nguyén tu C * ¢6 cdu hinh khong theo mot quy ludt nao (tic 1a 
nhém R nam 6 2 phia mach phan tir polime nhung khéng luan phién déu dan). Cau tric 
loai polime nay c6 thé biéu dién trén mét mat phang nhu sau. 
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C C C Cut oe C 
LI hATSA7 NL ATS AT NLA SEZ 
bc RCW COR CH CHE 


_ Céu tric izotactic : Nguyén tit C” trong mach phan tit polime cé cing cau hinh 
-(R nim 6 cing mét phia d6i véi mach phan tu polime). 
HO OR WO OR OU 
H H H H H H 
EAN LAINE Le ler 
“Hew fu fu oH SH 
R R R R .R R 
~ Cu tric syndiotactic : Cac nguyén tir om trong mach phan tt polime c6é cau hinh 
luan phién déu dan (R luan phién nam déu 6 hai phia cla mach polime). 


H H H H H 


otirei un ER RAHAR 
C C C C C 
I 1 | f | | 
NeW CH oe Noh Noe — 
R H R H R H 


b) Cdu tric khong gian diéu hod va khéng diéu hoa cia cdc polime cé cdc mat 
xich cé néi déi 

Polime cé mach C chia céc mat xich c6 néi doi sé xuat hien cdc céu hinh cis, 
trans, hoac cis - trans. Thi du: | 


| CH, CH, 
_Céu hinh cis 6 cao su thién nhién « : Nc = Cf 
| : / \ 
CH, H n 
3 CH, H 
Cau hinh srans 6 cao su Gutta - peccha : Ne a Cc” 
/ 
CH, CH,“ In 
C6 ca cau hinh cis va trans & cao su isopren, diéu ché bang phuong phap trung hop 
voi chat khoi mao peroxit : 
CH CH CH,-CH, CH, CH, CH 
Y? 38 OPFOR NT? , 
 C=CH C=CH C C-CH, CH,-CH, CH,—- 
/ / I | NX. Z . f 
CH, CH,-CH, CH CH C= CH C= CH 
CH, CH, CH, CH, 
- (trans-1,4) (cis-1,4) 
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Polime trong d6 tét ca céc mat xfch chifa lién két d6i C=C déu cd cau hinh cis 
hoac déu cé cdu hinh trans thudc loai polime cé cdu tric khong gian diéu hoa (cao su 
thién nhién, cao su Gutta-peccha). Néu cé dong thoi ca cau hinh cis va trans nhung 
khong phan bé luan phién déu dan trén mach sé thuéc loai polime co cau tric khong 
diéu hoa (cao su isopren trén). : 


4. Cau tric hinh hoc khéi polime 


Cc phan ti polime trong khdi polime khong tén tai riéng biét ma ludn luén lien 
két voi nhau, cau tréc nén nhime tap hgp phan tir voi nhiéu dang hinh hoc khac nhau. 


~— Polime ¢6 cau tric dang hat cau ; 


D6 14 loai c4u tric thudng gap trong cdc polime cé nguén géc sinh vat hoac cac 
polime téng hop bing phan ting tring ngung. Cau tric dang nay cé ca trong polime két 
tinh vA polime v6 dinh hinh, cé thé do nhiéu truéng hop cdc phan tir polime uyén chuyén 
bi cu6n lai (thi du do luc tuong téc néi phan ti lén hon luc tuong tac giita cac phan tt) 
sip xép hén loan hay trat ty tao nén. Thudng méi cu6n nay tao thanh hat cau chi g6m 
mét phan tit polime. Cau tric dang hat cau cé thé 1a co sd cho cdc cdu tric tao dang lon 
hon nhu céc tinh thé, c4c bang. 


— C4u tric ciing thuéng gap trong cdc polime 1a cau tric tao dang bo : Cac chuéi 
phan tit polime (thuéng & dang soi) khong phai s4p xép hén loan ma nam song song voi 
nhau theo mot thir tu nao dé tao nén dang b6. Chiéu dai cia bé cling nhu chiéu dai phan 
ti polime tao thanh bé I6n hon kich thude ngang cita bé rat nhiéu. 


-- B6 cé thé g4p lai sao cho phdn 1én bé mat bén cla né nam sat bén nhau tao 
thanh bang. | 


_ Cau tric’ hat cdu ciing c6 thé phat trién theo taét ca cdc huéng véi van t6c nhu 
nhau hinh thanh cau tric dang tim mong, dic trung cho cdc polime cé tinh chat dan héi,... 
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CA4c dang hinh hoc cia phan tir polime va cla cdc tap hop phan tu trong polime co 
tim quan trong dac biét trong ki thuat sit dung cdc vat li€u polime, vi tinh chat cua | 
polime va dac diém ki thuat 4p dung céc polime phu thudc chat ché vao dang cau truc 
polime. 


Trong cdc polime két tinh (da s6 1A cdc polime téng hop), déu cé su t6n tai cua It, 
nhiéu dang cdu tric tap hop phan ti ké trén. Tuy thuéc vao diéu kién keét tinh, nguoi ta 
c6 thé khong ché dé tao ra duoc nhing polime cé dang cau tric mong muén. 


2 TINH CHAT CHUNG CUA CAC HOP CHAT CAO PHAN TU 


. TINH CHAT Li HOC VA CO HOC 
Vé mat li tinh, cdc polime biéu hién nhimg dac diém chung sau day : 


Cac polime déu & dang nhua déo hay ran, khong bay hoi, khong chung cat dude, 
khong c6 diém néng chay x4c dinh ma ndéng chay trong mot khoang nhiét d6 kha rong. 
Khi néng chay cho dang chat long cé d6 nhét cao. Méot sé polime khi- dun néng dd 6 
nhiét d6 cao chi cé thé bi phan huy chit khéng néng chay. 


Da sé cdc chat polime kh6 tan trong c4c dung méi, mOt s6.tan duge trong mot vai 
dung méi nhat dinh nhung tan rat cham va han ché, mot s6 it khong tan trong bat ki 
dung méi nao. Cac dung dich polime cé do nhot cao. | 


C4c polime cé dang mach khdc nhau, cé dé néng chay va do hoa tan khac nhau : 
polime dang mach thang cé dé néng chay cao hon nhung dé hoa tan lai thap hon polime 
dang mach nhdnh tuong tmg cé cing thanh phan. Con polime cé dang mach khong sian 
ba chiéu thudng khong néng chay, khéng tan trong bat ki dung mdi nao. 


Cc chat polime déu cé ti khéi 1én, nhiéu chat c6 tinh cach nhiet, cAch dién, cach 
am tuong d6i t6t. Mot s6 polime cdn cé tinh ban dan dién hoac tt tinh. Phé dé cha 
polime rat phifc tap va khéng c6 pic dac thu. 


Vé ca tinh, da s6 polime cé dé bén co hoc cao, nhat 14 polime téng hop. Nhicu 
polime cé tinh dan hdi, quénh déo. Ngoai ra, tuy theo timg loai, mot s6 polime cé tinh 
mém mai, 6ng 4, dai bén nhu & mét s6 loai to t6ng hgp ; tinh trong sudét nhu pha lé ma 
khéng don, khong v& nhu poli(metyl metacrylat). Nhiéu loai polime con c6é tinh cung 
hon thép nhung lai nhe, nhu & mét sé loai este. 
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Tat ca nhiing tinh chat co If trén déu do cau tric cia phan ti cac chat polime tao 
nén. Dua trén co sé d6 cé thé giai thich mot sé tinh chat co li cua cdc polime. 


Tinh khéng bay hoi, khéng chung cat duge 1a do khéi lugng phan ti polime 16n, 
nang luong cua luc tuong tac giita cdc phan tir ciing lén, khién phan tu cdc polime khong 
dé dang chuyén d6ng, t4ch ra 6 trang thai riéng biét. Cting do cdc phan tu polime co 
khéi luong 1lén ma chuyén déng cua ching khéng linh hoat nén d6 nhét cua ching 
thudng cao 6 ca trang thai néng chay va trong dung dich. 


Diém néng chay cua cdc polime khong xdc dinh ma & mét khoang nhiét d6 rong 1a 
do khéi luong phan tir ciia polime chi la khéi lugng phan tu trung binh. 


Ngoai ra, tinh bén co hoc cla cdc polime néi chung ciing duoc giai thich, chi yéu 
14 do phan tit khdéi 16n, luc tuong tac gitta cac phan tu manh. | 


Ti quan hé chat ché giiia cfu tric va tinh chat cla polime, cd thé phan biét duce 
cac loai polime khac nhau : 


Cc polime dang mach thang va dang mach nhdnh déu cé phan tu kh6i én, cac 
phan tit hit nhau bang luc tuong tac tuong ddi Idn, song nang lugng tuong tac nay 
thuéng van nhd hon nang lugng cia lién két hoa hoc tir 10-dén 50 lan, nén ching tuong 
d6i bén co hoc ma van cé thé tan trong dung mdi thanh dung dich, néng chay khi bi dun 
néng. Dung dich polime va polime chay léng cé d6 nhét cao. Tuy nhién, cdc tinh chat 
dé c6 mite dé rat khdc nhau giita hai loai polime nay. Polime dang mach thang cé mach 
dai, tinh bat déi ximg cao (chiéu ngang cia ching ¢ trang thai dudéi thang bang chiéu 
ngang cia phan tit monome, nhung chiéu dai thi gap tram ngan lan chiéu ngang), nén 
gitta cdc phan ti dé sap xép duoc khit bén nhau, do dé luc tyong tac gitta céc phan tr 
ién, lam cho ching bén ving co hoc hon, khé néng chay, khé tan hon va dQ nhot lon 
hon polime dang mach nhdnh cé cing thanh phan. 


Khac han hai loai polime trén, polime dang mach mang ludéi khéng gian ba chiéu 
do cdc phan tir polime néi véi nhiau bang cdc lién két hod hoc ngang rat bén vitng nén cd 
tinh siéu bén, chia nhé ching thanh nhimg phan riéng biét bat ki bang cach nao ciing 
lam cho cu tric cha polime bi phé huy. Do dé, caéc polime dang mach khong gian chi 
cé thé bi phan huy cht khéng néng chay, khong bi hoa tan trong moi dung méi. 


li. TINH CHAT HOA HOC 


Tinh chat hod hoc cia polime phu thuéc vao thanh phan, cdu tao cha ching. Nhi¢u 
polime thién nhién khéng bén ving vé mat hod hoc, dé bi tac dung cla cdc tac nhan axit, 
bazo nhu tinh bét, xenlulozg, protein... | 
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Trai lai, da s6 cdc polime téng hop, bin téng hgp lai rat bén ving vé mat hoa hoc, 
chting mang tinh chat tro tuong ty nhu hidrocacbon no. Dac biét, polime politetrafloetilen 
+4CF, —CF, }, rét bén ving vé mat hoa hoc, khéng tac dung vdi hau hét cac chat hoa hoc 
ké ca nhimg tac nhan hoa hoc manh, chi trir véi kim loai kiém néng chay. 


Phan ting hod hoc ctia céc hop chat polime khéng khac gi phan Ung hoa hoc hitu 
co c6é dién, nhung do phan ty polime cé kich thudéc 16n va c4u tnic phifc tap nén su 
chuyén hod nay cé nhiing nét dic biét. 

C6 thé phan ra thanh ba loai phan ting cia cdc hgp chat polime nhu sau : 

1. Phan ting duy tri mach cacbon 


P6 1a nhimg phan ting & nhém chitc hay nhiing nguyén ti cla polime véi hop chat 
cé phan tir nhé va nhiing phan ting chuyén d6i hod hoc néi phan tw. 


Dac diém cia loai phan tng duy tri mach cacbon 1a lam thay déi thanh phan hoa 
hoc cia polime nhung khong 1am thay déi thyc chat d6 tring hgp. 


Chiing ta lan luot xét mét s6 thi du sau: 
a) Déi véi polime mach hidrocacbon no 


Potime c6 thé bi halogen hod hoc sunfo hod. Khi clo hoa polietilen dudi tac dung 
cla 4nh sdng va cé mat xtic tac Godua hoc clorua antimon) sé thu duoc polime kho 
hoa tan : 


4. CH,-CH5-... + Cl — ..-CH,-CHCL.., + HCl 
Closunfo hoa polietilen thu duoc polime sau : 


+. — CH —CH — CH) ~ CH ~-» 2S 


. CH) -CH-CH) -CHCI---- 
| 
S0>Cl 


Hoac dudi tac dung cia anhidrit sunfuric trong dioxan, polistiren ciing bi sunfo 
hoa thu duoc polime chita ti 0,5 dén 1,7 nhém sunfo trén mot mat xich co sd, dting lam 
chat nhii hod dé tém nhitng vat liéu khdc nhau : 


~S@=Cheaw 9 «CH, -CH=~ 
SO,H 
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b) Déi véi polime mach hidrocacbon khéng no 


Tinh chat hod hoc cla céc polime mach hidrocacbon khéng no giéng cua 
hidrocacbon khéng no. 


Thi du : Khi hidro hod cao su thién nhién cé mat xtic tac sé thu duge polime no cé 
tinh chat co li gan véi polime ban dau, nhung tinh chat hod hoc lai tuong duong voi 
hidrocacbon no (cdn got 1a cao su hidro). 


CH,-C=CH-CH,} 4 pH, xt, {CH,-CH-CH, -CH, 
CH, A CH, : 
nh 
Ciing c6é thé xay ra phan img cong clla polime manh hidrocacbon khong no véi axit 
halogenhidric hay véi halogen. | 


Thi du : Khi halogen hod cao su sé xay ra phan ting cOng hop. Phan tng voi brom 
& nhiét dé thap thuc hién dé dang hen ca (phuong phdp phan tich dinh lugng xac dinh 
lién két d6i cia polime chua no dya trén phan Umg nay) : 


(™ -C=CH aa + nBr, ye ~ CBr - CHBr ~ 

CH, ” CH, : 

Viéc clo hod nhiing polime khong no xay ra phic tap hon, trong dé d6ng thoi voi 
phan tng két hop con cé phan img tach hidro clorua. San phdm cuéi cing cla su clo hoa 
cao su thién nhién 14 poli(tetracloisopren), cdn goi la cao su clo : 


CH, 
; 
~.-CH-C-CH-CH—-- 
! l 
aq da a 


c) Vdi polime cé mat xich co sé la ddn xudt halogen cia hidrocacbon 


Thi du : Khi clo hod PVC sé thu duoc san phém cé chia 62 - 65% clo va méi 
nguyén tir clo bé sung tuong mg véi ba mat xich co sd ca PVC. 


| Cl 
| 
CH ~CH- CH ~C-CHy CH= ~~ 
| = 
Cl Cl Cl 


Khi cho bac axetat tac. dung vGi PVC, clo sé bi thay thé bang nhém axetyl tao 


thanh poli(vinyl axetat) va néu xa phong hod tiép cé thé chuyén thanh poli(vinylancol). — 
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Khi dehidroclo hoa PVC bang natri amit trong amoniac léng hoac bang ancolat cla kim 
loai kiém, hoac bang kiém sé thu dugc polime cé hé théng lién két lién hgp, ... 


d) V&i polime cé m&t xich co sé la ancol 
Phi du : poli(vinylancol) {CH» -CHOH},. 


Tat ca nhiing phan tng cua ancol déu dic trung déi véi poli(vinylancol), chang 
han khi cho no tac dung véi natri kim loai trong amoniac léng ciing tao thanh ancolat, 
Ancolat khi tac dung truc tiép véi ankyl halogenua sé or thanh a polvinylcte 
4CH>-CHOR),.. 


Trong méi truong kiém, khi etilen oxit tc dung vai poli(vinylancol) sé thu dugc 
dan xuat etylen oxit cua poli(vinylancol) cé mach nhanh dai hodic ngan aac nhau. 


‘+ — CH, -CH- - CH, -—CH-.--+ nH>5C - CH, NaOH 
| ——> 


| 
OH OH 
——> -.—-CHy ~CH — CH, - oo 
OCH»CH,OH OCH,CH,0CH»CH.OH 
Poli(vinylancol) con tao véi acrilonitrin thanh poli(O-2-xianetyl vinylancol) 
CH» ~CH~CH) —-CH-.. —CH2=CHEN | _ cu, CH — CH, - CH--. 

| 

OH _ OH OCH»CH»CN OCH,CH3CN 
Phan tmg dé hidrat hod 6 poli(vinylancol) ciing tuong tu & ancol da chitc phan ti 


kho: nho. Tuy theo diéu kién phan img, san phdm tao thanh polime cé6 nhimg mat xich 
chifa lién két d6i va cimg cé ete vong, hoac tao thanh polime cé hé théng lién két lién 


hop kiéu polivinylen, ... 
Khi ngung tu poli(vinylancol) véi andehit (thom hodc béo) cé axit lam xtic tac sé 
‘thu dugc poli(vinyl axetal). 
CH, 
~~ CH, ~ CH — CH, — CH Teo — CR” CH aoe 
OH OH R O O 
| Ne 
aa 
R 
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e) Voi polime cé mat xich co sé chita nhém cacbonyl 
Pang chi ¥ hon ca trong cdc polime loai nay la poliacrolein va poli(c-metacrolein): 
CH; 


CH, -CH | | 
L va CH> —-C 
CHO], | 


CHO 


n 


Poliacrolein tham gia tat ca nhiing phan tg dac trung cia andehit, nhung khéng 
dat duoc mitc d6 chuyén hoa cao. 


Dudi tac dung cia ancol, khoang 30 - 35% nhoém andehit cha poliacrolein tao 
thanh axetal : 


a ae + ROH 
> 
cHO|. 


CH ~CH-CH ~ ~CH-CH ~CH-CH) - -CH-~ 
; 
CH(OR) CHO CHO CH(OR), 


Tac dung cia hidroxiamin hoac phenylhidrazin lén poliacrolein : khoang 75% 
nhém andehit tham gia phan tmg, tao thanh duoc nhiing mat xich oxim 


cH CH - ae —CH,- — CH» = 
| Os uy NH2O8 , CH CHO bh 
I 
| NOH NOH > 
hoac phenylhidrazon tuong ime ; . 
| CH, —-CH-CH, -CH-CH -CH- ~~ 
CH, -CH [ | | 
| NH,NHC,Hs CH CHO. CH 
CHO], | 
NNHC6Hs NNHC¢6H5 


Khac véi poliacrolein, poli(a—metacrolein) tac dung vGi hidroxiamin sé chuyén 
hoa hau nhy hoan toan thanh oxim polime.. 


CH 
CH3 | 
| | CH, -C 
a CH 
CHO 7 i 
n NOH J, 
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Dehidrat hod poli(metacrolein oxim) cé thé thu duge polimetacrilonitrin : 


CH, 
| Ci; 
CH, -C 7 26 
CH =e . 
T CN 
NOH a. 


n 
Khi hidro hod poli(metacrolein oxim) trén xtc tac platin sé thu dugc poli{isobutylenamin). 
Trong nhiing chuyén hod trén, d6 trong hop cila polime ban dau thuc té khong 
thay déi. 


f) Voi polime cé mat xich co sé 1d axit cacboxylic 


| Nhiing chuyén hod hod hoc cua polime cla axit cacboxylic duoc nghién cittu qua 
thi du vé poliacrylic axit. 


CH, -CH 
COOH |, 


Tinh chat hod hgc cua poliacrylic axit tuong tu nhu tinh chat cua axit cacboxylic 
phan ti nhé nhiéu nhém chitc. Khi poliacrylic axit tuong tac voi bazo sé tao thanh mudi, 
con vGi ancol tao thanh este.... 


Khi hidroxiamin tac dung lén poli(ankyl acrylat) sé thu duge poli(acryl hidroxamic) 
axit tan trong nucc. 


CH, -CH-... —H2°F, CH ~ CH... 


COOR C-OH 
ll 
NOH 
6 1a mot chat da dién li dién hinh (chat da dién li 1a loat polime ma trong thanh 
phan cia né cé nhitng nhom co kha nang phan li tao thanh nhing ion linh déng va 
nhitng ion polime khéng 16 nhiéu dién tich. Chat da di€n li chita nhiing cation linh dong 
goi 1a cationit, chita nhiing anion linh déng goi 1a anionit, chang thuong cé img dung lon 
trong thuc té dé 1am nha trao déi ion). 
2) Voi polime cé mat xich co sé la amin 


Thi du dién hinh cho loai nay 1a poli(vinylamin) 
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: NH) |, 


duoc tao thanh khi xa phdng hod poli(vinyl ftalimit) 
CH) -CH 
\ 
o¢ 0 
CoH, | 
(Con poli(vinyl ftalimit} thu duge bang cach tring hop géc vinyl ftalimit). 


Tat ca nhing phan img cla amin bac nhdt déu dic trumg cho poli(vinylamin). 
Chang han, cé thé thu duge san phim N-axyl hod poli(vinylamin) bang anhidrit axetic. 


a a (CH,CO),0 a 
. ———— 
NH, CH3CO-NH | 


Khi isoxianat tac dung véi poli(vinylamin) thu ducc polime cé chita géc ure thé : 


CH> —CH CsH;NCO- . CH5 —-CH 
| —— > 
— NHnp CsHsNHCO-NH |. 


h)Vot polime di mach 
— Polime di mach chiia cacbon va oxi 


Trong s6 pelime loai nay, phitc tap nhung quan trong hon ca 1A nhiing polisaccarit 
‘ma xenlulozo 1a mét dién hinh. 


Gi6ng nhu nhing ancol da chiic, tinh axit cha nhém hidroxyl trong xentulozo kha 
manh, né phan tng vdi bazo tao thanh hop chat cé cau tric ancolat c6é tén chung 1A 
xenlulozo kiém. 


[CsHyO,(OH)3], + nNaOH — [CeH,0,(OH),ONa], + nH,0 


Tac dung cha — nee hay ankyl halogenua vao xenluloza kiém sé cho ete cla 
xenluloze. 


[C,H,0.(OH),ONa], + n(CH3),S0, > {CeéH 0,(OH),0 CH], a nCH,SO,0Na 
Hay : [CsH,O,(OH),ONa], + nRHal —> [C;H,0,(OH),OR], + NaHal 
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Cr, 


Cac san pram: trén voi R = CH;, C,Hs, CeHsCH, ... duoc ding dé san xuat sdi, 
vecni, ... | 


Khi acrilonitrin tac dung lén xenlulozo trong m6i truong kiém sé thu duoc xianetyl 
ete cua xenlulozo. 


[C,H,0,(OH)3], + 1 n CH,=CH-CN a [CsH0,(OH),OCH,CH,CN], 


Viéc dua vao trong bong sci mot lugng nhé nhém xianety! da lam tang ro rét tinh 


bén cia bong ch6ng 4m, chéng vi khudn gay théi rita, tang dO bén mai mdn va hoan 
thién nhiing chi tiéu co li khac. 


Ngoai ra, nhing este cha xenlulozo thu duoc khi cho xenlulozo tac dung vdi axit 
hoac anhidrit c6 ¥ nghia rat 1én trong nhiéu nganh ki thuat khac nhau. | 


~ Polime di mach chita cacbon va oxi, nito. 


Chat hay duoc sit dung dé nghién cttu loai polime nay 14 poliuretan va poliure. 


a nd : an | 
li Va Il 
oO .| O A O O a 
Poliuretan co kha nang twong téc voi fomandehit 3 90°C. Trong diéu kién dé thi 
~0,5 mol fomandehit két hgp trén 1 mol mat xich co sd tao thanh dfn xuat N-metilol : 
: ’ 2 _ 
.. OCNH= —[CH> |g -NCO- —[CH4 ]4 - ocNn- [CH lg - _NHCO- —[CH> ]4 - 
CH,OH CH,0H 
San phdm cé d6 bén uén cao so véi polime ban dau. 
Vi poliure, khi xt li bang fomandehit, m6t phan tao dan xuat N-metylol. 
O O 
ll Il 
ve = Ne —R'- vee nes 
CH,OH CH,0OH 


Phan khdc tao thanh c4u tric khong gian vi cdu metilen va metylen oxit giita cdc 
phan tw. 


C4c polime thu duge trén déu cé tinh dan hdi cao. 
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2. Phan ting lam tang mach polime 


Cac phan ting loai nay con goi 14 phan tmg khau mach polime. Dac diém cha cdc 
phan img nay 1a lu6én luén lam thay déi d6 tring hop va déi khi lam thay d6i ca cau tnic 
mach co so cua polime. D6 la cdc phan img déng tring hop khéi, déng tring hop ghép 
tao nén cac san phdm copolime khdi, copolime ghep cé cau triic khéng gian, lam tang 
dang ké khdi luong ph4n tt polime. : 

Duoi day la mot 86 thi du vé cac phan tmg cia polime [Am tang mach cacbon. 


- Khi dun nong oligo(etylen oxit), etylen glicol va dimetyl terephtalat thi phan img 
tring hop khéi xay ra, thu dugc copolime khdéi cla poli(etylen oxit) va polietylen terephtalat. 


HO-+ CH, - CH, -O-LH +mCH,00C ~C))- COOCH, + m HOCH,CH,OH — 
> +} CH,CH,O-+-+ 0c {O)- coocu,cH,0-- 


— Ban chat cia qua trinh thuéc da 14 phan img tang mach polime cia protein dudi 
tac dung cua fomandehit, tao thanh copolime cé cau tric khong gian rat bén va khong 
hoa tan. 


| 
+--NH-CH-CO-NH-CH-CO-NH-CH—- ~-NH-CH-CO-N ~CH-CO-NH-CH-. 


| | 
R R R HCHO R CH, R i OR 
a a ae 
.-NH-CH-CO-NH-CH-CO-NH-CH-.... ~-N — CH-CO-N-CH-CO ~ N-CH--. 
CH, R R i R 
{ 


C4c phan ting luu hod cao su, phan ting bién tinh nhua rezol cha poliphenolfomandehit 
thanh nhua rezit, ... déu 14 phan tmg lam tang mach polime. 
3. Phan ting lam giam mach polime : phan iting phan hud 
D6 la nhitng phan ting lam ditt lién két cha mach phan ti co sd va lam gidm khéi 
lugng phan ti polime nhung khong lam thay d6i thanh phan hod hoc cla né. 


Su phan huy polime cé thé thuc hién nhé nhiing téc nhan hod hoc nhu nudc, axit, 
ancol, amin, oxi,... hoac dudi anh hudng cua nhiing tac dung vat li nhu nhiét, anh Ang, 
birc.xa 1on hoa, nang luong co hoc, ... 
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a) Su phan huy hod hoc | 
D6 1a phan img dac trung nhat déi vai nhiing polime di mach. 


Qua trinh nay tién trién cé lua chon, thudng lam ditt lién két gitta cacbon véi di 16. 
San phém cuéi cling cila su phan huy hod hoc 14 monome. 


Lién két cacbon-cacbon bén véi nhiing téc dung hod hoc, do dé nhimng polime 
mach cacbon no chi bi phan huy trong nhiing diéu kién khé khan hodc 1a khi c6 mat 
nhimg nhém (6 nhaénh) lam giam dé bén lién két trong mach chinh. 


Su phan huy hod hoc xay ra dudéi tac dung cha — chat phan cuc nhu nude, axit, 
amin, ancol, ... hodc oxi. 


Phan ting phan huy polime bao g6m mét sé phan ting chinh sau day : 
*) Thuy phan, ancol phan | 


Phan huy hod hoc polime phé bién hon ca 1a thuy phan. D6 1a su cat dit lién két 
hoa hoc do két hop voi phan tu nudc. Xtic tac cho qua trinh thuy phan 1a ion hidro hoac 
hidroxy]l. Su thuy phan mét s6 polime dugc tang nhanh khi cé mat xuic téc thién nhién 1a 
men, cé tac dung chon lua voi mét s6 lién két. Trong nhiing polime di mach, dé thuy 
phan hon ca 1a cac poliaxetal, poliamit va polieste. 


- Su thuy phan nhiing poliaxetal thién nhién : 1a su thuy phan cdc polisaccarit. 
Phan ting cé y nghia thuc té 1én. 


Khi thuy phan hoan toan polisaccarit sé thu duoc monosaccarit tuong ting. Thi du : 
thuy phan hoan toan tinh bét va xenlulozo sé thu duoc glucozc. Phan tng thuy phan lam 
dit nhing lién két ban axetal (glicozit) tao thanh nhém ancol va andehit & dang ban 





axetal. 
OH OH | CH,OH 
OH OH. O- 
a OH 
Pe of OH HO 
CH,OH CH,OH H 


Xtic tac cho phan tmg thuy phan polisaccarit 14 H* con OH” khong lam tang téc 
dé phan img nay, do dé polisaccarit tuong d6i bén trong m6i trudng kiém va khong bén 
trong mdi trudng axit. Xtc tac cho phan tmg nay cdn 14 mdét s6 men, nhu a-glicozidaza 
déi voi tinh bét va B-glicozidaza déi véi xenluloza. 


Do cau tao khaéc nhau nén tinh bét thuy phan dé hon xenluloza. 
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-~ Su thuy phan poliamit : 
Khi bi thuy phan, c4c nhém amit tao thanh amin va cacboxyl. 
H!OH 


-NH+-CO- H* hoac OH 





-NH, + -COOH 


San phdm cuéi cing cia su thuy phan protein 1a nhiing «amino axit khac nhau. 
Nhimg poliamit t6ng hop bi thuy phan tao thanh axit dicacboxylic va diamin tuong img. 
hodc 14 amino axit ban dau. 


Thi du: 


Oo ° 
{| l| 
H-L-NH - (CH,],,— NHC [CH,],-C-LOH + nH,0 ii SO 


— nH,N — (CH,],,~— NH, + HOOC — [CH,],,- COOH 
Hay : | 


aioe [CH]. - ie +nH,0 —HU/OH , nHNICH,]_, -COOH 
n 


- Su thuy ph4n polieste : 

Polieste ciing bi thuy phan khi cé mat axit hodc kiém, trong dé kiém 14 xtic tac 
hoat d6ng hon. | 

Khi cat mach thuy phn lién két este sé sinh ra nhém chtic tan cing la ancol va axit. 


HIOH 
~—O- (CH,] nO+-COICED}, Cosa 5 


. - O[CH,],0H + HOOC{CH,],; CO- - 


Thi du: polietylen terephtalat trong dung dich kiém rat dé bi thuy phan : 


ete Oyre CH, -CH,-O-LH + nH,o ——"+ 


~ nHOOC COOH +n HOCH,CH,OH 


_oOH 


CAc polime ciing tham gia phan tmg phan huy boi ancol (ancol phan). 
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Thi du: khi cé mat axit, polisaccarit bi ancol phan lam dit lién két axetal tao 
thanh nhém glicozit va hidroxyl trong déu cdng mach. 


OH CH,OH 


: ~ : 7 the 
GOH 


Ngoai ra, cdc polime di mach cdn c6é thé tham gia phan img phan huy dudi tac 
dung cia axit va amin khan.,... 


HO 3 
CH,OH 





*) Phan huy oxi hoa 


Su phan huy oxi hod cdc polime mac di cé lién hé voi qua trinh cat mach hoa hoc, 
nhung né xay ra it chon lua hon so vdi cdc phan img phan huy- hoa hoc trén. Su phan huy 
oxi hod khong phai chi dac tramg cho nhiing polime di mach ma cdn ca polime mach 
cacbon. Tuy nhién, cfn luu y ring phan tmg oxi hod khong thé sir dung dé chuyén mdt 
polime cé chiia oxi 0 dang nay thanh dang khdc (thi du poli{anlyiancol) thanh | 
poli(crotonic andehit)), vi ngoal nhém chitc ra cdc lién két trong phan tir polime cting bi 


oxi hoa. 


Nhiing hop chat polime mach cacbon bi oxi khong khi hoac chat oxi hoa khac oxi 
hod luén kém theo su phan huy. : 


Su oxi hod céc polime mach hidrocacbon parafin lam dit lién két gifia nhiing 
nguyén ti cacbon va tao thanh hgp chat co chua oxi (axit, anhidrit, ancol, ...), hi¢én dang 
dugc tg dung trong cong nghiép dé diéu ché axit béo cao. : 


Khi oxi hod cdc polime khéng no, oxi cé thé két hgp vao nhiing hién két d6i tao 
thanh hidro peroxit, tiép theo sé lam dut phan tir polime. 


Thi du: 


~CH, —CH=CH-CH) ~ 2 -CH - -CH- CH-CH,- —> 
0-0 


—> ~ CH, -CH-CH=CH- ——» —-CH» a ——> 
OOH QO-9O 


—_ _CH, - i anil —CH) — ———} -— CH» - ei + a —CH) - 
O° O 
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Tuy nhién, qua trinh trén thudng tmrc tiép tao thanh hidro peroxit cla mach 
hidrocacbon khéng no, trong dé oxi két hop vao nhém metilen 6 vi tri a so véi lién 
két d6i : | - 


CH —CH=CH-CH ~- > «.-CHy ~CH=CH—-CH --—>-- 


OOH 
Co ché phan huy oxi hod nhiing polime di mach ciing di dugc nghién ctu. Thi dy 
oxi hod poliamit ciing tuong tu oxi hod amit phan ttt nhé. Phan ing cling dién ra theo co 


ché géc, trong dé cé di qua giai doan tao thanh hidro peroxit, tiép theo 1a phan huy 
polime,... nhumg phtic tap hon. 


b) Phan huy polime duoi anh hudng cua nhitng tac déng vat li 


Su phan huy polime dudéi anh hudéng cla nang lugng anh sing, bifc xa ion hoa, 
nang lucng co hoc va nhiét hec xay ra theo co ché day chuyén qua ba giai doan : tao géc 
tu do, phat trién va ngat mach phan img. 


— Giai doan thit shat cia qua trinh day chuyén xay ra khi tac dung mot dang nang 
lugng nao dé lén polime 14 phat sinh ra g6c tu do, vi duit lién két (C-C, C-H, C-O,...) : 
.. -CH,-CHR-CH,-CHR-CH,-CHR-CH,-CHR-... > 
+ ...-CH)-CHR-CH,-CHR’ + .CH,-CHR-CH)-CHR-... 
Hoae la: ... -CH,-CHR-CH,-CHR.... —> Hi +...-CH,-CHR- CH -CHR-..., v.v... 
GO giai doan phat trién mach phan ing. qua trinh xay ra theo nhiéu cach. 


Su chuyén phan tit polime thanh géc 1én c6 thé dan téi lam dint lién két C-C ngay 
bén canh tao thanh géc tu do mdi va polime cé lién két d61 6 cudi mach. 


...~CH)-CHR- CH -CHR-CH)-CHR-... > ...-CH,-CHR-CH=CHR + .CH>-CHR-.... 


Géc tu do tao thanh trén day hoac dugc tao ra & giai doan mot co thé chuyén e doc 
than cho phan ti polime tao nén géc tu do 1lén: 


.-CHR-CH} +-—CH) -CHR~ CH) -CHR-CH, -CHR - ... — 
__» ... -CHR—CH, + --—-CH) —CHR -CH-CHR -CH; —CHR - -- 
Trong géc lén nhu vay ciing xay ra su ditt lién két : 


...CH,-CHR- CH -CHR-CH)-CHR-... > ...-CH)-CHR-CH=CHR + .CH;-CHR-... 
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Su chuyén dién tir d6c than cé thé xay ra ngay trong mét géc tu do va lam tach ra 
phan tu monome : 


.. (CH)~CHR-CHy-CHR’ — ...-CH)-CHR’ + CH,=CHR 
G giai doan ngat mach, phan tmg cé thé kém theo su thay déi cau tao polime. Khi 


do su tai hgp cac géc cé thé tao thanh polime mach thang hodc nhénh mdi. 


-CH,-CHR’ + .CH,-CHR-... > -.-CH,-CHR-CH,-CHR.... 


(mach thang) 
~~ CH, - CHR - CH - CHR ~ ».. _ = CH) ~ CHR - CH - CHR 
= CH, - ~ CHR = ee 
me 


mach nhanh 
Va cing cé thé la mang lwéi khéng gian : 
... CH, —CHR-CH5 -CHR-CH-CHR-... 
J , a ——} 
... -CH, —CHR-CH, -CHR-CH-CHR-... 
... —CHs -CHR-CH, -CHR-CH-CHR-~...* 
——_» | 
.. CH, —CHR — CH» —CHR ~CH-—CHR -... 

Nhu vay, két qua 14 polime bi phan huy, 1am giam kh6i luong phan tir polime, lam 
thay ddi tinh chat hod li va co Ii cha polime va lam tach ra céc phan tir monome hay cac 
phan tu nhoe khac. Vi thé, khéng thé viet chinh x4c cac phan img phan huy polime bang 
nhitng phuong trinh hod hoc. 

Thi du: 

Dui tac dung cua nhiét d6 cao, poli(metyl metacrylat) bi phan huy (depolime hod | 
hay giai trang hop) tach ra chi yéu 1a monome (90 - 95%): 


CH; 
CH,-C BOO Co OHS = =C + 
COOCHS | COOCHS 


Ciing trong diéu kién dé, polistiren bi phan huy véi hiéu suat tach monome 1a 60 - 
65%, ngoai ra con thu duoc cac dime, trime, tetrame.,.. 
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is | 400°C CH> =CH + ue 
| ——__—> | 
CeHs |, CeHs 


Trai lai, khi dun néng dén nhiét d6 trén 140°C, poli(vinyl clorua) bi phan huy, tach 
ra HCl, khong thu dugc monome va cudi cing polime bj bién tinh dan dan, mat kha 
nang hoa tan do tao thanh san phém cé cdu tric khéng gian. 


D<6i vGi polime di mach, du6i anh hudng cia nhiing tac dong vat li (chang han dun 
néng), thudng xay ra nhiing qua trinh rat phic tap kém theo su giam khdéi long phan tu 
va ciing tach ra nhiéu san phdm phan huy khdc. Thi dy : 6 100°C phan ti lugng cua 
poliamit gidm nhanh va cé nhiéu loai phan tir nho tach ra nhu propan, butan, butilen va 
ca xiclopentanon. 


Mét sé polime di mach khi dun néng bi phan huy, tach monome véi hiéu suat kha 
cao, nhu poli(metylen oxit) CH» —-O}, khi dun néng bi phén huy gan nhu hoan toan 
thanh fomandehit,... | : 


Su phan huy oxi hod polime bang oxi khéng khi trong qué trinh str dung dudi anh 
hudng cua anh sang, bic xa ion (tia y, tia ronghen, dong dién tu gia téc,...), nhiét, co... 
via trinh bay di gay nén su thay déi tinh chat hod Ii va co li ca polime, lam giam kha 
nang sit dung cdc polime. Dé chinh 1a su lao hoa polime. 


C4c qué trinh ldo hod polime déu xay ra qua giai doan tao géc ty do. Vi thé, dé 
lam gidm su ldo hod, tang 46 bén cho céc vat dung bang polime, trong ché hod nguoi ta 
thuemg thém vao thanh phan polime cdc chat te ché phan huy oxi hoa (chat chong oxi 
hod) cé kha nang twong tic vdi cdc g6c polime dé ngat mach phan huy polime, hoac dé 
tao ra g6c mdi it hoat déng hon. Cac chat chéng oxi hod thudng ding la cac phenol nhu 
2,6-ditert-octyl-4-metylphenol ; 2,6-ditert-butyicrezylmetan,... ; cac amin thom nhu 
diphenylamin, naphtalen diamin,... ; cdc sunfua nhu didexyl sunfua , cac mecaptan.... 


Dé chong lai nhiing anh hudng cilia bite xa ion hod, ngudi ta thém vao polime mot 
juong vira di din xuat naphtalen. Dé én dinh polime, han ché nhing anh huong cua 
quang hod, ngudi ta cing cho thém vao cdc chat nhu benzophenon va nhtng dan xuat 
cla n6 nhw di va trihidroxibenzophenon, hidroximetoxibenzophenon. Déi khi d6i voi 
timg loai polime va véi mdt tac dong vat li cu thé, ngudi ta con chon nhing chat 6n dinh 


polime thich hop, nhu dé 6n dinh cé higu qua cho poli(vinyl clorua) khéi tac dong cua 


4nh sdng, ngudi ta cdn cho thém vao polime hop chat co - thiéc nhu 
_ (CyHo)Sn(OCOCH3),.... 
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4. Phan ting cua cac nhém chifc tan cing mach polime 


Ngoai nhittng nhom chtic cé trong thanh phan mat xfch co sé thi nhing dau tan 
cung cua mdi phan tu polime (chu yéu 1a polime di mach) con chita nhém chttc cé kha 
nang tham gia vao nhitng phan ting khac nhau. Thi du : tan cing phan ti poliamit cé 
chuta nhém amin va cacboxyl, o phan tir polieste cé nhém cacboxy! va hidroxyl, 6 phan 
tt polisaccarit cé nhém hidroxyl va andehit.... 


Phan ung cla nhém tan cing giit mot vai trd 1én trong tng hop polime, vi tat cd 
nhitng phan ting téng hop déu thuc hién bang tuong tac cla nhém tan cing cla mach 
dang phat trién véi phan tir monome hodc v6i nhau. Nhig phuong phdp téng hop 
polime khdéi cing dua trén tuong tac cia nhing nhom tan cing. 

Khi khoi luong phan tt polime du 1én, chuyén hod cia nhimg nhém tan cing thuc 
té khong anh hung gi dén thanh phan hod hoc va tinh chat cua polime, vi s6 nhém chitc 
tan cing rat nhé. O xenlulozo, khéi luong phan tu ~50000 dvC thi mdi nhém andehit 
gan voi khoang 300 géc glucozo, con 6 policaproamit véi khéi luong phan tir nhu thé thi 
mét nhém cacboxyl gan vGi khoang 440 mt xich co sé. | 

Trong phan tng, toan bd phan tt polime tham gia vao phan img nhu mot hgp chat 
don, da chitc c6 phan géc Ién va phiic tap, trong d6 kha nang cla nhém chite khong phu 
thuéc vao dé 1én cua géc. | 

Néu tan ctng cia mdi phan ttt polime chi chia mét nhém chuc thi luong nhém 
chic ti lé nghich véi khéi luong phan tt polime. Dua trén co sé nay, nguoi ta xAc dinh 
khéi lugng phan tt trung binh cua polime bang phuong phap hod hoc. 


Nguoi ta da su dung nhiing phuong phap hoa hoc dé xdc dinh khdi Iuong phan tir 
cuia polime mach thang cé nhém chiic tan cing bang phuong phdp phan tich. 


§3. CAC PHAN UNG TONG HOP POLIME 


Tur cac nguyén liéu co ban nhu than dé, dau mé, khi thién nhién va c4c san phdam 
nong lam nghiép khac, ngudi ta phai tach va tinh ché nhimg hop cht hitu co don gian 


nhu etilen, propilen, phenol, fomandehit, ure, anilin,... dé tir dé truc tiép hoac gidn tiép 


tong hop thanh cdc loai polime. 
Hién nay da biét ba loai phan tmg co ban dé tong hop polime, dé 14: 
- Phan tmg tring hop ; 
— Phan ting trimg cong hop ; 


~ Phan ting tring ngung. 
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I. PHAN UNG TRUNG HOP (POLIMERISATION) 


1. Dinh nghia phan ting tring hop 


Tring hop 1a phan img két hop mét s6-l6n phan tt nhé (monome) thanh phan tu 
lén (polime) cé khdéi luong phan tir cao. 


Trong phan img tring hop, toan bé cdc phan tu monome nam hdn trong phan ti 
polime, khéng c6 su bién déi nao vé thanh phan nguyén té cha chat tham gia phan ting. 


Dang téng quat cia phan (me tring hop cé thé biéu dién bang phuong trinh : 
| nA > (Ady | 


2. Diéu kién vé c&u tao cla monome tham gia phan ung tring hgp 


C4c hop chat cé kha nang tring hop 1a c4c hop chat ma phan tir cé lién ket boi. S6_ 
lugng va tinh chat cha nhiing lién két d6 trong cdc phan tt) monome thudng khac nhau. 
Thi du don gian nhat cha phan tmg loai nay 14 qua trinh tring hgp olefin va cac dan xuat 
cia chiing, xay ra do su mo lién két doi. 


nCH,=CHX > -CH,-CHX), 
X cé thé 1A CH3, CgHs, Cl, CH3COO, ... 


Cac polien chita trong phan tit hai hoac nhiéu lién két doi, axetilen va dan xuat cua 
né, cdc hgp chat chita déng thdi lién két doi va lién két ba déu cé thé tring hop. 


Khong nhiing cdc hop chat cé lién két béi giita cac nguyén tu’ C ma ca cac hop 
chat c6 lién két béi giita C va cdc nguyén ti khdc (O, N, S....), chang han fomandehit 
hoaic fomanoxim, ciing cé thé tring hop duge : ) 


nCH,=0 > 4CH,-Ok 
nCH,=NOH > CH, -NOH}, 


Ciing cé thé trimg hop duoc cdc hop chat no cé cau tao ving kém bén cé di td 
trong vong. Trong truéng hop nay xay ra su mo vong khi tring hgp va tao ra polime 
thang di mach. | 


Thi du cho phan tmg loai nay 14 tring hgp etylen oxit : 


ee —_? CH» —CH» —- OF, 
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Hay tring hop etylen sunfua : 


nCH,-CH, ——¥ H> —CH>—-S 
See: {CH> 2-Sh . 


3. Cac loai phan ting tring hop 
a)Tring hop thudng | 
Cac chat polime thu dugc bing phan tng tring hop do mét loai monome tao nén. 
San phaém cia phan ting goi 1a homopolime. Thi du: 
nCH=CHR -— 4{CH,-CHRE 
Cac don vi mat xich trong phan tit polime c6 thé sp a trat tu theo cdc kiéu khac 
nhau cua phan ting tring hop. 
— Két hop dau - dudi : 
CH) ~CH~CHy —CH-CH), ~CH~CH, ~CH- vo 
R R R R 
~ Két hop dau - dau, dudi - dudi : 
Presse -CH-CH-CH ~CH ~CH-CH-CHy ~~ 


R R R R 
— Két hop hén dén : . 
~~ CH -CH-CH- CH ~CH; -CH-CH -CH-- 
RR R R 


Kiéu sap xép nao chiém wu thé JA do dac diém cdu tao cha monome va diéu kién 
tién hanh phan tng quyét dinh. Két qua nghién ctu cau tao cla cdc polime poli(vinyl 
axetat), poli(vinylancol), polistiren di ching t6 rang cac polime nay cé su sap xép céc 
don vi mat xich co sé cla monome theo kiéu dau - dudi. Tuy nhién, cau tao cha polime 
g6m hang tram, hang nghin g6c monome két hgp véi nhau thudng khéng thé hoan toan 
cé mét kiéu sip xép duy nhat, ma sé cé mot kiéu nao dé chiém um thé. 


h) Déng tring hop 


Déng tring hop la qua trinh tring hop phéi hgp cua hai hoac nhiéu loai monome 
khac nhau. Hop chat polime nhan dugc khi d6ng tring hop goi 1A copolime (chat déng 
trung hop}. Thanh phan cia mach phan tt copolime gém cdc mat xich khdc nhau tuong 
ing v6i s6 monome ban dau. 
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Khi déng tring hop hai monome, qué trinh tng quat cé thé biéu dién bang 
phuong trinh : | 


nA + mB —> A-A-B-A-B-B-B-A-A-B-A-... 

Bing cdch ding cdc cau ti ban dau khdc nhau va thay déi ti lé gifta ching c6 thé 
thay déi thanh phan va tinh chat cla copolime. Da s6 copolime cé cau tao khong diéu 
hoa, trong mach phan tit cha chiing cdc mat xich co sé. _khdc nhau sap xép mot cach hon 
dén va khong thé tach ra c4c doan mach lap di lap lai mét cach tuan hoan. 

Déng tring hop cé tmg dung Idn trong thuc té vi né cho phép lam thay déi tinh 
chat ca cdc hop chat polime trong mot gidi han réng. 

Thi du: copolime cua acrilonitrin va vinyl clorua 

CH» —CH-CHy -CH-CH, -CH--- 
| | | 
| CN. €N a 
tan t6t trong axeton, trong khi dé ca poliacrilonitrin va poli(vinyl clorua) chi tan trong 
cdc dung méi cé diém si cao hon va khé kiém. | 

Soi kéo tir poliacrilonitrin cé6 mét sé tinh chat gidng nhu len, nhung rat kho nhuém 
mau. Khi déng trong hop acrilonitrin véi cdc amin, chang han ohu véi vinylpiridin, sé 
cho copolime. | | 


CN CN o~ CN 


San phdm nay cé di luc tuong déi cao véi thuéc nhuém. 
c) Déng tring hop khét va dong trung hop ghép 


PDéng trimg hop khéi va déng tring hop ghép cling déu tao nén copolime 
(copolime khéi va copolime ghép) ti nhimg monome. Véi nhimg copolime thong 
thudng, cdc don vi monome riéng biét luan phién nhau va sap xép khéng theo mot trat tu 
nhat dinh trong mach. Trong khi 46, thanh phan phan tt cua copolime khéi gdm cac 
doan mach (khéi) xay dung nén ti nhiing mat xich monome A va nhitng doan mach tu 
nhitng mat xich monome B. 


_.-A-A-A-A-A-B-B-B-B-B-B-B-A-A-A- ... 


Péng tring hop khéi cdn tao nén ca copolime khéi cé céu tao khong gian : 
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»“A-A~A-A-A-A-A~A-A-A-A~A-A-e 


B), Bn (B), 
-A-A~A-A-A-A-A-A-A-A-A-A-A~—-- 
(B), 
a 


Déng trong hop ghép tao nén copolime ghép c6 dang phan nhénh, bao 96m mach 
chinh x4y dung nén tt cdc mat xich monome A va mat xich monome B hoac C. 


.-A-A-A-A-A-A-A-A-A-A-A-A-A--- 


1 I = I 
—W- W— 


hoac : 


..-A-B-A-B-A-B~A~B-A-B-A-B-.-.. 
[ 


=O-0-0 
RQ O-07 


d) Trang hop vong (chuyén hod vong thanh polime mach thang) 


Qué trinh chuyén hod vong thanh polime mach thang cing dugc mé ta bang 
phyong trinh chung cia qua trinh tring hop. 


nA —> (A), 


Giéng nhu tring hop mach, cé thé ndéi qué trinh chuyén hod vong thanh polime 
mach thang khéng kém theo viéc tach nhiing hop chat don ian va thanh phan nguyén té 
cla polime khong khdc voi thanh phan nguyén t6 cla monome’. 


Khac véi cdc phuong phap tong hop polime khdc & ché n6 khéng lam thay 46i cau 
triic electron cilia cc lién két hod hoc va téng sé lién két trong hé. Trong qué trinh chuyén 
hod vong thanh polime mach thang khéng xu4t hién nhing loai lién két hod hoc mdi . 


* C6 thé bd qua cdc nhém cudéi mach cua polime khi d6 tring hgp cao. 
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Trong tring hop mach, cdc hop chat khong no cé6 cau tric electron cia cdc lién két 
hod hoc thay d6i : lién két 7 bi ditt, lin két o dugc tao ra va giai phéng nang luong. 

_ Trong tring ngung, hai nhém chic tac dung véi nhau vA tach ra phan tir chat don 
gian. Truéng hop dé sé tao nén mét lién két mdi, vé ban chat khdc voi lién két trong cdc 
nhom chic cla monome. 

Tring hgp vong chi lam thay déi thir tu sap xép lien két, con ban chat lién két 
trong phan ti mach thang tao thanh van duoc giit nguyén nhu trong c4c hop chat vong 
ban dau. Phan tmg tring hop vong ciing 1a phan dng thudn nghich. Vé co ché, phan tng 
trung hop vong hoan toan khac vdi nhing co ché da nghién cifu & trén. 

Thi du vé phan ing loai nay da duoc nghién ctu day di nhat 1A e-caprolactam, mot 
loai hop chat di ving’. 

Di vong duge tring hgp nhé cac chat hoat hod. Cac chat hoat hoa thutng ding dé 
trung hop vong la H,O, kiém, axit,... Ching cé tac dung chon loc lén lién két cacbon - di t6. 

Qua trinh phan tng g6m cdc giai doan sau : 


— Pha vo thuan nghich monome vdng ban d4éu nhd chat hoat hoa ; 


[CH]. 


ae oy 





¢-Caprolactam Axil €-aminocaproic 


- Tiép theo 1a tac dung tuong hé cha vong monome véi san phdm pha vdng va sau 
d6 voi dime, trime, n-me cho dén khi dat dugc cAn bang. 








NH 
aN 
«HS 
CO — 
Hoac 1a : 
: iE 
[CH,]. +: chy ;-COOH — H,N-[CH,],-CONH-[CH,],-COOH (2b) 
H 
CO 


* Tring hop cia cac xiclan hién chua duge nghién ctu nhiéu. 
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NH 


gerteeoe 


[(CH,]; 





Hoac : 
NH 


[CH]. 





+ HO -OC[CH,],NH +H + HO-+-OC [CH,],NH-+ H (3b) 
CO | | 


Téng quat, qué trinh tring hop cla €-caprolactam cé thé biéu dién bing phuong 
trinh : St 
NH 


n [CH], 





+ H,O = HO +-OC-[CH;];-NH+- H 
“CO | 

Su chuyén dich can bang cia hé trén phu thudc vao nhiét dé (néu thuc hién o nhiet 
d6 tir 220 - 300°C thi thanh phan polime lu6én trén 90%). 

Ngoai ra néu pha lodng, hé c4n bang sé chuyén dich manh vé phia tao vong. Doi 
voi cdc hé khdc, néi chung c4n bing phu thuéc vao cau tao cla cdc vong monome. 

_ Phan tmg chuyén hod vong thanh polime mach thang hién duoc st dung nhiéu 

trong cong nghiép dé téng hop poli(e-caprolamit), poli(etylen oxit), poli(propylen oxit), 


_ polietylenimin, polipropilenimin, polisiloxan va nhiéu polime khac. 


4. Co ché cia phan ung tring hop 


Phan tng tring hop x4y ra theo co ché day chuyén. Can ctr vao ban chat cua xuc 
tic duoc str dung, cé thé phan biét ba dang co ché tring hop : tring hop géc, tring hop 
cation va tring hop anton. | 


a) C o ché tring hop 26c 
Dang co ché nay dac trung béi mot chudi céc phan tmg day chuyén ba giai doan : 
*) Giai doan khoi mao (tao géc tu do) | 


Cé thé diing c4c téc nhan kich thich monome tao géc ty do nhu nhiét, quang hoa, 
bitc xa ion hod. Dudi tac dung cha cdc tac nhan nay, su tao gdc tu do cé thé xem nhu 1a_ 
qua trinh mo lién két dé. | 
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Thi du: CH)=CHR —S29°%8 , CHL-CHR. 


Ngudi ta con su dung cach khoi mao oxi hod - khir trong phan img tring hop. 
Trong truéng hop nay, ngudi ta dua vao hé thong cing véi chat khoi mao mét chat khir 
goi 1a chat din khéi (promotor). Phan tng oxi hod - khtr sé tao cdc géc tu do, kich thich’ 
phan mg tring hop. Dac diém cia khoi mao oxi héa - khir 1A nang lutong hoat hod rat 
thap (12 — 20 kcal/mol so véi 30 kcal/mol khi tao gdc tu do bang nhiét). Nhé vay, cé thé 
trung hop o nhiét dé thap hon va nhw vay kha nang xay ra cdc qua trinh phu sé gidm di, 
diéu dé lam thay d6éi dong hoc cdc phan tmg vA tinh chat cha polime thu duoc. 


Nguéi ta ding mudi sat (II) va muéi cha cdc kim loai khac (sunfit, thiosunfat, 
pirogalol, oxiaxit, oxiandehit,...) lam chat khu. 


Phan ting oxi hod ~ khir gitta hidro peroxit vA mudi sit (IJ) tao nén cdc géc 
hidroxyl tu do theo sa dé: 


H,O, + Fe** + OH +OH + Fe™* 
Géc OH’ tao thanh cé thé tuong tac v6i monome, tao géc tu do mdi : 
OH’ + CH,=CHR — HOCH,—CHR’ 

Dé giam kha nang chuyén géc tu do thanh ion khi téc dung véi Fe** nguci ta dua 
vao moi trudng phan iting mét luong rat nhé mudi Fe**, khoang 0,001% so voi trong 
long monome. 

Phan tmg oxi hod - khir gitta pesunfat va thiosunfat dAn t6i su tao thanh cdc géc 
hidroxyl dién ra nhu sau : 


‘on 


$0.7 +58,0,7 —~> SO, + SO, + 8,0; 


2 


SO, +H,O > HSO, + OH’ 


Tuy nhién, thuc té tring hop dudi tac dung cla chat khoi mao phan ra thanh géc tu 
_do trong m6i truong phan ting cé ting dung réng rai hon ca. C4c chat khoi mao loai nay 
thudng ding 1a cdc peroxit hitu co, hidro peroxit, ozonit, mot s6 hop chat azo va diazo.... 

Khoi Luong chat khoi mao ding trong céc truéng hop vao khoang 0,1 ~ 1% so véi 
khéi luong monome. | 

Khi tring hop cac dan xuat cua etilen va dic biét 1a diolefin, thuéng ding hop chat 
azo va diazo lam chat khoi mao. Phé bién nhat 1a dinitrin ca axit azodiisobutiric va 
diazoaminobenzen, khi phan ra thanh géc tu do theo so dé sau : 
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CH; CH, CH, 
NC-C-N=N-C-CN —- 2NC-C + N»> 
CH; CH; — CH; 
CsHs-NH-N=N- C,H; -» C,H ,-NH’ + CgHs-N=N’ 
Saudé:  C.H,-N=N" +> CoHs + Ns 
Khi tring hop trong tudng ngung tu hoic trong dung dich (cé mat dung méi hitu 


co), ngudi ta su dung chu yéu cdc peroxit hitu co. Hop chat quan trong trong loai nay IA 
hidro peroxit bac ba, ding 1am chat khoi mao, bi phan ra tao géc theo sa dé : 


R R 
| i 

R'-C-OOH, — >» R'-C=O +R" 4 OH 
R" 


Quan trong nhat, hay ding nhat 1A benzoyl peroxit. O giai doan khoi mao, né tao 
géc tu do theo phuong trinh sau : 


(CeHsCOO), —- 2CgHs;COO" 
*) Giai doan phat trién mach | 
Giai doan nay bao gém hang loat cdc phan img co so ké tiép. nhau do géc tu do 
tuong tac v6i cdc phan tlt polime. Ngoai ra, ban than mach phat trién ciing 1A géc tu do 
co khéi lugng phan ti tang dan trong qué trinh phan tng. 
Do phan img phat trién mach, lién két 7 bién déi thanh lién két o. Phan ting luén 
kem theo su phat nhiét do hiéu sé nang lugng cia lién két 2 va o. Thi du: 
C6Hs + CH,=CH —> C,H5-CH> -CH 
| 
x xX 
(X cd thé 14 H, CH3, CgHs, Cl, CHyCOO.....) 


CgHs -CH,-CH" + CH), =CH —> CgHs -CH, ~CH-CHg -CH 
| 
X X Xx X 


ti ee ee ee ne | 


CeHs —CH» —-CH* + nCH» =CH —>» 6 CH _ - CH» a 
[ | | 
x | xX | xX Jon x 
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*) Giai doan tat mach 


Su tat mach phan tng gn lién véi su bao hoa electron khong cap déi, nén théng 
thudng tat mach 1a két qua cla su tuong tac gitta hai gc. 


C6 thé 14 hai géc tu do lén két hop vdi nhau : 
— CeHs CH) -CH}CH)-CH’ + ‘CH-CH2 | CH-CH) }CeHs 
| 

X dn x x Xx 


n 


—_; CeHs CH> —CH CH» ~CH-CH-CH) ee CeHs. 
| : | 
X In xX XxX x 


an 


Hoac géc tu do dn két hop voi goc tu do sinh ra tit chat khoi mao. 


x tn x x In xX 


Ciing c6 thé 1a hai géc tw do lén chuyén H’ cho nhau, tao thanh polime no va 
khéng no, 


retsf Thee + C6H;' > ae aa Nea i 
| 


a” a 
He 
OP ot ewe eee 
* 4 


7" ’ 
CeHs CH -CHYCH-CH: + ‘CH-CH> 7 oe CsHs — 
[ | 
xX In Xx x Xx n 


— C.Hs ai a i + CHz~-CHp Sales CeHs 
AX |n x xX x 


n 


Hay géc tu do tuong tac voi chat la ZH trong hén hop phan ing. 


| 
n x XA Jn »4 


“ep choi + hte thes" +Z 
| 
X 


b) Co ché tring hop cation (thi du truong hop cac olefin) 


Nhiéu loai hop chat khong no cé dang CH,=CHR hoac CH,=CR,, trong dé R cd 
thé la ankyl, phenyl, ankoxi.... Nbting nhom R nay cé tic dung day e, lam phan cuc hod 
lién két déi, do dé chiing cé thé tuong tac vdi cdc chat xtic tdc c6 kha nang nhan hodc 
nhudng e dé tro thanh cacbocation hodc cacbanion tham gla phan ting tring hop. Cac 
phan ting tring hop loai nay goi la phan ting tring hop ion. Dac diém cua tring hop ion 
la téc dé phan ting rat cao, vid nhiét d6 rat thap qué trinh tao thanh trung tam hoat déng 
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cé nang luong hoat hoa thap. Tring hgp ion trong dung dich 6 mét sé truong hop dugc 
tién hanh trong khoang nhiét d6 tir -130°C dén —50°C. 

Tuy theo tinh chat cua xtic tac va dién tich cha ion tao thanh ma ngudi ta phan biét 
thanh tring hep cation va trang hop anion. Tring hgp cation xay ra khi cé6 mat xuic tac la 
cdc axit c6 kha nang cho proton nhu HCl, H2SO04, ... hoc 14 cdc xtic tac Friden - Craft 
nhu AICI;, BF3, TiCl,, SnCly,... hoac hén hgp xtic tac Friden - Craft. Co ché tring hop 
cation xay ra qua ba giai doan. 


Thi du 1+: Tring hop stiren véi SnCl, lam xtic tde. 
*) Giai doan khoi mao 


Stiren tuong tac véi SnCl, tao thanh phitc réi-sau dé phiic nay tuong tac vGi mot 
phan tir stiren dé tao thanh trung tam hoat déng - cacbocation : 


+ 


SnCl,'+ 2CH,=CH ——> [SnCl4] CH) -CH-CH, -CH 
| =I 
CeHs Ce6Hs Ces 


*) Giai doan phat trién mach 


+ , 
[SnCi4,] CH, ane — +n CH = —-» 
CeH5 CeHs5 Ce6Hs5 


| + 
—> [SnC14 CHa -CH —-CH)-CH -- CH) -CH 
| ; | 


*) Giai doan tat mach 


Su tat mach xay ra 14 do két qua cia su va cham giita cic dau nguoc dau cia ion 
dang phat trién, kém theo su tach ra céc chat xtic tac va xudt hién lién két doi & mét 
trong nhitng mat xich cuéi cing cia phan tir polime : 


+ 
[SnCl4] CH ad 7 -CH j oe —_—> 
5 a" 


A | 
) Ce6H CeH ! Ce Hs 


Pent eee st PP SFP OU FFtCOPIPCEE-E@eaiwvviwaieiatelite Be titi Btterewewe ere = = 


—> CH,-CH -{CH,-CH CH=CH) + SnCl 
| | yj 
CeHs CeHs CeaHs 
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Thi du 2 : Trong mét vai trudng hop, khi dua xtic tac Friden - Craft vao van chua 
di dé bat ddu qué trinh tring hop. Chang han, isobutilen khong tring hop 6 nhiét do 
thap dudi anh fudng cia TiCl, néu khong cé vét dm, nhung néu hé tiép xuc vdi khong 
khi 4m, qué trinh tring hop sé xay ra nhanh. Nuéc trong phan tng nay dong vai tro chat 
déng xtic tac. Cac axit cing la cdc chat déng xtc tac cho tring hgp cation. 


*) Giai doan khoi mao 

Khi chat déng xtic tac phan tmg véi chat xtic tac, proton sé tach ra: 
TiCL, + H,O > H’ + [TiCl, OH] 

Hoac TiC, + HCl > H’ +[ TiCh, Cl] 


Proton nay tuong tac v6i phan tt’ monome dé tao thanh trung tam hoat ane la 
cacbocation : 


*) Giai doan phat trién mach 


CH; 
| : CH; A 
CH; -C" + CH) =C/ —+ (CH3);C-CH2 -C-CH3 
CHs Ons Ci3 
CH; : 
: | 
(CH)3C-CH-C* + CH 3 — 
dy, CH, 


+ 
—? (CH; Cf -fCH4 —C(CH3 +B) —,CH, —C(CH3)5 
*) Giai doan tat mach 


Trong trudng hop nay, su tat mach xdy ra do va cham mach ion cacboni dang phat 
trién v6i anion. 


Xtic tac duge t4i sinh theo mét trong nhiing so d6 sau: 


+ 
(CH3)3C CH, —C(CH3)y CH -C(CH3)2_ + ‘[TiC1YOHT -—> 


ig 
(CH3)3C- CH ~C(CH3)2 FyCH —CQ + TiCly 
CH, 
7 OH 
Jos 
(CHy)3C CH) ~C(CH3)» Ns + TiCl 4 + HO 
3 
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hat | 
i} 
tak 


at 


Re 


Hoac trong truéng hop ding HCl lam chat déng xuc tac : 


, + 
(CH3)3C CH» -C(CH3)24,CH> -C(CH3)9 +[TiIClyClT] —> 


CH; 
—+ (CH3)3C £CHy —C(CH3))4,CHp - CC + TiCly 
oo | SCH; 
Cl 
| As 
(CH3)3C CH, —C(CH3)9-F, CH =C + TiCl, + HCl 
| | , NCH; 
Téc d6 chung cua tring hop cation ti lé thuan véi nong dO xtc tac. Két luan nay 
hoan toan phi hop véi céc dit kién thuc nghiém va xdc nhan co ché don phan ti cua 


_ phan tng ngat mach. 


Tir co ché tring hop cation trén cho thay t6c d6 tring hgp cation con phu thudc 
vao dé phan cuc:cla moi truéng. Khi tang do phan cuc cla mdi trudng, t6c do tring 
hop va khéi luong phan tt cla polime tang lén. Diéu nay duge xdc nhan qua cac dif kién 
trinh bay sau : 

Tring hop cation p-metylstiren, néu ding dung méi xiclohexan thi téc dé tring 
hop 14 1,25 mol/phiit va phan td khéi cia polime thu dugc 1a 2040 ; néu dung mdi 1a 
nitrobenzen thi téc d6 trimg hop 14 150 mol/phut va phan tr khdéi cua polime 14 8300. 


c) Co ché tring hop anion 


Céc nhém thé hit electron nhu NO, CN, ... khi dinh vao cacbon mang noi déi 
trong cdc olefin citing lam,phan cuc hod lién két déi nén céc hgp chat nay cé thé tuong 
tac véi cdc chat xtic tac c6 kha nang cho electron, tao nén trung tam hoat d6éng la 
cacbanion dé tham gia phan ting tring hop, thudng goi 1a tring hop anion. 


Xuic tac cd thé ding khoi mao tao cacbanion 1a cdc amidua kim loa kiém nhu 
KNH,, NaNH,,... hodc hop chat co ~ kim nhu C,HsNa, C,HoLi, C,HyNa, (C.Hs)3CK, 
hodc kim loai kiém nhu Li, Na, K,.. 


Co ché tring hop anion ciing xay ra qua ba giai doan : 


Thi du : Tring hop CH,=CHR (wvdi R : NO;, CN, oe .) dung KNH, lam xtic 
tic, trong méi truéng NH, long. 


*} Giai doan khoi mao 
KNH, = K* +NH,_ 


NH, + CH,=CHR > NH,-CH)-CHR 
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*) Giai doan phat trién mach 
| NH,-CH,-C HR +CH,=CHR > NH,-CH)-CHR-CH,-C HR 
NH»-CH,-CHR-CH-C HR + nCH,=CHR > » 
| = NH,-CH,-CHR-[-CH,-CHR-],-CH, © HR 
*) Giai doan tat mach | | 


Su tat mach xy ra khi cacbanion két hop véi proton cia amoniac va tai sinh NH, , 
hoac két hop véi proton cla nuéc hay cla cdc chat la khdc cé trong hén hgp phan ting : 


NH,» —CH, —CHR {CH, —CHR},CH2 —CHR + NH3 > 
> NH, -CH, _CHR 4CH, -CHR},CH> -CH»R + NH>. 
Hay : | 
NH, -CH> —- CHR {CH —CHR}CH, -CHR + H* > 
— NH, —CH» —CHR {CH —-CHR},CH2 —-CH2R 


5, Mét sé yéu té anh hudng dén phan ting tring hgp va quan hé 
gitta cdu tao monome véi kha nang triing hgp cua nd 


a) Anh hung cia nhiét dé 


Nghién cit dong hoc cha qué trinh tring hop géc da chi ra rang : khi tang nhi¢t 
d6 sé lam tang téc d6 cla tat cd cdc phan ting hod hoc ké ca t6c d6 cla cdc phan ung co 
so trong ca ba piai doan tring hop. 


Viéc tang téc do hinh thanh trung tam hoat déng (giai doan khoi mao) va téc dé 
phat trién mach lam tang téc d6 chung cia qué trinh chuyén hoa monome thanh polime, 
nhung déng thdi cing lam tang t0c d6 tét mach, c6 téc dung lam cham qué trinh chuyén 
hod nay, rit ngin mach phan ting va do dé lam giam hé sé tring hgp, tc lam giam phan 
tu khéi trung binh cha polime tao thanh. 

b) Anh hudng cia néng dé va bdn chat cia chat khoi mao 


Néu tang néng do chat khoi mao, s6 g6c ty do tao thanh khi phan huy tang lén, 
din téi lam tang s6 trung tam hoat déng va vi vay t6c dO tring hop chung cling tang. 
Phan tir kh6éi cia polime tao thanh giam tuong tu nhu khi tang nhiet do. 

T6c dé cha phan img tring hop ciing phu thudc vao ban chat cla chat khoi mao. 
Thi du : stiren hay acrilonitrin khi img hop véi benzoyl peroxit khoi mao thi toc dé 
phan img tring hop tang, con khi ding chat khoi mao diazoaminobenzen trong cung 
diéu kién thi t6c do phan img lai giam. | 
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c) Anh hudng ctia néng dé monome 


Khi tién hanh tring hop trong dung m6i, toc d6 tring hop chung va phan tr khdi 
cha polime tao thanh tang theo nédng dé monome. 


d) Anh hudng cia dp sudt 


Ap suat vao khoang vai atm va ngay ca hang chuc atm thuc t€ khéng anh huong 
dén qué trinh tring hop. Ap suat cao va siéu cao (3000 - 7000atm hodc hon nia) lam 
tang khé nhiéu téc dé ctla phan img tring hop. Thi du : Qua trinh tring hop metyl 
metacrylat khi c6 mat oxi cia khong khi d 100°C va dp suat khi quyén kéo a toi 6 gi0, 
nhung dudi dp sudét 3000atm chi'can 1 gid. 


e) Anh hudng cia cdu tao monome téi kha ndng tring hop cua né 


Péng hoc tring hop cla cfc monome khdc nhau phu thuéc vao cau tao cua chung. 
Téc d6 tring hop ctia olefin hoac diolefin phu thuéc chi yéu vao dé phan cy cua phan 
tir monome. Khi tang d6 phan cuc clla monome sé lam tang kha nang phan tng cua no 
va do dé lam tang téc d6 khoi mao tring hop (etilen, buta-1,3-dien déu cé6 momen luGng 
cuc bing 0 nén khé trang hop ; thuc té ching tring hop dugc 14 do bi ph4n cuc nhé anh 
hudéng cua dung méi, chat khoi mao). 

Dan xuat thé cla céc hidrocacbon chua no cé nhom hut hay day electron déu lam 
ting d6 phan cuc phan ti nén néi chung déu dé tring hgp theo ca co ché g6éc va co 
ché ion. 


Dan xudt thé cang d6i xing, tring hop cang khé, va ngugc lai dan xuat thé cang 
bat d6i xting cang dé tring hop. 


Negoai ra, cdc géc tu do tao thanh tit monome phan cue do lién hgp lai luén iwon 
kém hoat dong. Diéu nay duoc gidi thich 14 hoat tinh cla g6c tu do gay nén do su cé mat 
cia e doc than khi e khéng cap d6i nay lién hgp véi cdc lién két khdc, dam may e giam 
di vA hoat tinh cla géc bi giam. Vi vay, cac g6c tu do hoat d6éng nhat dugc tao thanh ty 
monome khéng bi hoat hod boi hiéu tng lién hop. 


Hiéu img lién hop trong monome cang nho, kha nang phan mg cua site tao thanh 
tiv monome cang cao. Chang han, monome vinyl axetat it hoat dong, hiéu tmg lién hgp 
cia né gan bang 0, sé cho géc tu do rat hoat dong. 


R' + CH)=CH = —> R-CH)-CH’ 
| 
OCOCH; OCOCH, 
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at, 


Trai lai, monome stiren hoat dong lai cho géc khéng hoat d6ng, vi: 


R+CH,=CH > mae: 
< 


LA 


Hon nita, c4u tao cha monome khéng nhiing anh huong dén kha nang tring hop 
cla ching va do d6 dén téc d6 phan (mg ma con anh huéng dén cfu tao mach phan tir 
polime. 


Thi du : khi tring hop stiren, cdc phan tu cua né co thé két hop véi nhau 6 vi tri &, 
B (dau néi voi dudi) : 


.. ~ CH, - CH- CH, - CH - CH, - CH-... 


Hoac a, o (ddu néi vdi dau) : 


-.— CH, ~ CH ~ CH ~ CH ~ CH - CH ~ CH CH, ~ » 
oOo Of 


| Néu theo kiéu két hop at, 6 thi phan tit hoat déng ban dau (ion hoac géc) phai dinh 
vao Cg : 


R + CH, =CH > R - CH, - CH) 
A 


Kt +CH,=CH — K-CH,-CH 


A- +CH,=CH > A-CH,-CH 


Hé thu duce polime a, a cén c6 su két hop cia géc hodc ion vao Cg ; 
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r fats 


R+CH=CH, ~ R-CH-CH; 
K*+ CH=CH, > K—-CH-CH, 


So sdnh cdu tao ctia cdc géc va ion tao thanh (I va II), ta thay rang néu ket hgp vao 
Cg cé loi hon vé mat nang luong vi 6 day cdc géc va ion it hoat dong dugc tao thanh do 
su lién hop véi voéng benzen (truéng hgp I). Trong nhing géc va ion nhan duge bang 
cach két hop vao Cy, khong cé su lién hop véi e déc than cla géc ty do cling nhu VGi 
cacbocation hoac cacbanion (truéng hop ID). Vi vay, phan img phat trién mach trong 
tring hop géc, tring hop cation va anion dé tao thanh polime a, B sé chiém uu thé, 


Mét s6 dan xuat cua anken chita nhiing nguyén tir hoac nhém thé co thé tich lén, 
ngoai yeu té nhiét dong con cha yéu 1a yéu t6é 4n ngit khong gian lam giam kha nang 
tham gia phan tmg tring hop, thim chi cé chat khong thé tring hgp dugc, nhu 
1,1-diphenyletilen (C,H;),C=CH,, tri va tetraphenyletilen, vinyliden bromua CH,=CBro, 
vinyliden iodua CH=Cl,, ngoai tris CF;=CF, tham gia tring hop duge vi nguyen tt flo 
c6 thé tich nhé gan gidng cla nguyén tit hidro. 

6. Cac phuocng phap tién hanh tring h¢gp 

Cho tdi nay, ngudi ta da biét dugc mot s6 phuong phap tring hop co ban sau : 

a) Phuong phdép tring hop khéi 

DS la phuong phap tién hanh trung hop polime ¢ tuéng ngung tu, khong dung 
dung moi. Két qua cia phan tmg tring hop bang phuong phap nay la mot khéi polime 


ran, déng nhat, cé hinh dang cia binh tién hanh phan tmg. Ngudi ta thuong tién hanh 


tring hop khdi cé cdc chat khoi mao 1a cac peroxit hi co va c6 thé tién hanh tring hop 
nmét hodc quang. 


Viéc dua sitions ra khoi binh phan ting va ché bién thanh san phdm gap nhiéu khé — 
khan. Vi vay, sit dung phuong ph4p tring hop khéi chi cé !gi trong trong hgp polime 
thu duoc cé thé dem sit dung ngay ma khéng can ché bién thém nia. V6i stiren, metyl 
metacrylat, ... cd thé str dung phuong phap nay. | 
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b) Phuong phdp trang hop dung dich 


Trung hop dung dich cd thé dugc tién hanh theo hai phuong phap. Phuong phap 
thu nhat goi 1a phuong phap “vecni”, trong d6 mdi trudng phan tng 1A dun g mdi hoa tan 
duoc ca monome lan polime. Dung dich polime thu duge goi 1A “vecni” va cit thé ma 
ding hoac c6 thé tach polime ra bang cach lam két tha hoac 1am bay hoi dung mdi. 


Theo phuong phap thi hai, ngudi ta tién hanh tring hop trong mot chat long chi 
hoa tan monome ma kh6ng hoa tan polime. Polime tao thanh 6 dang ran sé lang dan 
xudng va c6 thé tach ra bang cach loc. 


Trung hgp xtc tac cht yéu duge tién hanh trong dung dich. 
c) Phuong phap triing hop nhii tuong 


Tring hop nhii tuong [a phuong phap duge su + dung rong rai nhat trong céng 
nghiép dé san xuat cdc loai polime tong hop. Tring hop nhi tuong xay ra vdi téc dé 1lén 
O nhiét dé tuong d6i thap, diéu dé cho phép thu duoc polime cé phan tt khéi trung binh 
kha cao. Khi tring hop, ngudi ta ding nuéc lam mdi truong phan tan dé tao nhii tuong 

chita khoang 30 - 60% monome. 


Nguéi ta thudng tring hop nhii tuong vdi cdc chét khoi mao tan trong nudc 
nhu pesunfat, peborat, hidro peroxit. N goal ra con su dung khé rong rai hé khoi mao oxi 
hoa -— khu trong tring hop nhi ia vi nhiing hé nay cé hiéu luc dac biét trong mol 
truong nudc. 


Bang phuong phap tring hop trong diéu kién ndi trén, nhd tuong monome sé 
chuyén hod-thanh hé rat phan tan cha polime (latex). Latex nay duge str dung tru tiép 
dé gia cong hoac tir dé tach polime ra khéi-hé. 

d) Phuong phdp tring hop trong wéng ran 


Trong tuéng ran & nhiét d6 thap hon nhiét dé néng chay cla monome, nhiéu 


hop chat c6 thé tring hop (trong sé dé cé ca nine hop chat khéng tring dugc trong 
tudng long). 


Tuy nhién, cac phuong phép khoi mao tring hgp trong tudéng ran bi han ché hon 
nhiéu so véi tring hgp trong tuéng léng, vi da s6 céc monome két tinh 4 nhiét d6 thap va 
do dé khong cé kha nang hoat hod bang nhiét. Su phan bd déu chat khoi mao hoac chat 
xlic tac trong tuéng ran ciing gap khé khan. Boi vay, phuong phap phé bién nhat dé khoi 
mao tring hop trong tudéng ran 1a bitc xa hod hoc. Trong mot vai trudng hop, ngudi ta str 
dung khoi mao quang hoa. 
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Trong truéng hop 6 tuéng ran cé mat chat khoi mao, ngudi ta cling ding phuong 
phdp déng ngung tu hoi monome va chat khoi mao tren bé mat qué Janh. | 


II. PHAN UNG TRUNG CONG HOP (POLIADDITON, NONMNPHCOEQUPEHUA) 
1. Dinh nghia 


Phan img tring cong hop hay con goi 14 phan img trung hgp bac (hay phan img 
tring hop ddi chuyén) 14 phan tng cong hgp lién tiép nhiéu phan tit nhé (monome) 
thanh phan tit l6én (polime). Thi du : tring cong hop diisoxianat véi diancol duge 
poliuretan : 


nOCN-R, -NCO + nHOR,OH —> i NH- R, -NH- -C- aaa 
n 


CG phan img trén, OH cia ancol da cong vao lien két doi C=N cua isoxianat, hay 
noi khdc di 1A nguyén tit H cla ancol da ddi chuyén dén g4n vao nguyén tu C cita lién 
két doi C=N cha isoxianat, nén phan ting con cé tén la tring hgp ddi chuyén. Phan img 
nay cdn cé tén 14 tring hgp bac vi phan tg dién ra nhanh theo ting buéc cong hop. 


2. Sa dé phan iting 


Phan tng tring cong neP diisoxianat v6i diancol thanh poliuretan dién ra theo So 


dé sau: pone 
i t} 


OQ=C=N-R-N= Cc 0+ 0- R'-OH -> O=C=N-R-NHCO-R'-OH (1) 


Lae ee 


oe 


r- 2 a nia 
I 


O=C=N-R-NHCO-R'-OH + O=C=N-R-N=C=0 -> (2) 


~» O=C=N-R-NHCO-R'-OCNH-R-N=C=0 

O O 
0=C=N-R-NHCO-R'-OCNH-R-N=C=0 + HO-R'-OH > (3) 
-> O=C=N-R-NHCO-R'-OCNH-R-NHCO-R'-OH >. 
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3, Co ché phan ting 
Tuy theo cu tao cila cdc monome va diéu kién tién hanh, phan tmg cé thé dién ra 


thea co ché cong nucleophin, cong géc hay cng electrophin. Thi du, phan tng diéu ché 
poliuretan dién ra theo co ché cong nucleophin lién tiép nhau : 


54)... i | OI 
O=CENCR ONT + :O-R,-OH > O=C=N-R,-N-C-O-R,-OH > 
O | O | 
i 
O=C=N-R, -N-C-OR,-O-H (1) 
O | | 


l pL 
O=C=N-R,-NH-C-O-R,-O# + C=N-R,-N=C=0 > 


Reo 
O=C=N-R,-NH-C-O-R,-O-C-N-R,-N=C=0 > 
+" 
0 O 


O=C=N-R,-NH-C--O-R,-O-C-NH-R-N=C=0 (2) 
O 
| OH 
wo, é+ | 
O O SO 


4. Diéu kién monome | 

Cic monome tham gia phan tmg tring cong hop phai cd hai nhém chic co kha 
nang céng hop véi nhau. Noi khac di, néu m6t loai monome cé6 hai nhém chic co 
nguyén ti H linh dong (shu HO-R-OH, H,N-R-NH)) thi monome kia phai cd hat 
nhém chitc khong bdo hoa cé kha nang tiép nhan nguyén tu H (nhu OCN-R-NCO, 
CH,=CH-R-CH=CH,, CH=C-R-C=CH, foun —~CH-R-CH-CHj ). Néu chi cé mot 


loai monome thi monome 4y phai cé déng thdi nhém chic co nguyen. tt H linh dong 
(ahu HO-R-NCO, CH,=CH-R-OH....). 


Néu monome cé6 ba nhém chtic hoat dong sé tao ra polime phan nhanh hoac 
polime mang luéi (nhu CH,QH-CHOH-CH,OH, OCN-R-NCO, ...) 
NCO 
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3. M6ét sé polime tring cong hgp 


a} Poliuretan 


| I | 
n OCN-R,—-NCO +n HO-R,-OH > -{ C-NH-R,-NH-CO-O-R,-O-L 
| CH, 


—R,- --[CH, ],-, —[CH,],-, or. CL. a. aw 
” 3 


~R,- : -[CH)],-, —{CH,],-, -CH,-CH,O00C-[CH,],-COOCH,-CH,- ... 


b) Poliure hay policacbamit 
nOCN-R,-—NCO + nH,N-R,-NH, —> soe ™y 
O 1a] 
_€) Poli(diepoxit / diamin) 


nCH> —-CH-R, —-CH~-CH> 7 nH,N—-R», —-NH» —~) 
No Se 


—} CH> -CH-R, -CH-CH» —-NH-R, —NH 
f 
OH — OH n 


d) Poli(ankadiin / diankylsilan} 


R, R2 
| | | 
nHC=C-R,-C=CH + nH-Si-H —> +cH=cu-RjcH=cu-si-+ 
| | 
R> : Ry 


Hl. PHAN UNG TRUNG NGUNG 


1. Dinh nghia 


Tring ngung 14 phan ting két hop cia nhiéu phan té nhd (monome) thanh phan ter 
l6n (polime) kém theo su tdch ra cdc chat don gian (nhu nuéc, amoniac, hidro clorua,...). 
Khac voi san pham tring hop, san phdm tring ngung cé thanh phdn nguyen t6- 
khong trang vdi thanh phan nguyén té cia cdc chat ban d4u. Phan img tring ngung dac 
trung cho cdc hgp chat trong thanh phan cé chita cdc nhém chitc. Khi c4c nhém chitc 
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nay phan tg voi nhau se tach ra phan tt cdc chat don gian va tao thanh nhém chitc moi, 
li@n két nhimg phan con lai cla phan tix chat phan tng. 


Thi du, tring ngung axit w-aminoenantoic dé diéu ché polienantoamit (enan) : 
NH,-{CH,],-COOH + NH)-[CHj}s-COOH + NH,-[CHp],-CONH-[CH,],-COOH + 1,0 
NH)-[CH;],-CONH-[CHy]¢-COOH + NH)-[CHp}¢-COOH -> | 
a NH)-[CH,]¢-CONH-[CH]¢~ CONH-[CHp]¢-COOH + H;0 
H4NH-[CH,]¢-CO3;10H +NH,-[CH,],-COOH > 
s H4NH-[CH,]¢-CO3,0H + H,0 


Qua thi du trén cho thay, sau méi phan img ngung tu cd sg mét hop chat mdi hoan 
toan bén va cé s6 nhém chic nhu cia chat ban ddu duge tao thanh. Qua trinh phat trién 
mach cé thé xay ra bang tuong tac cha cdc phan tk monome véi doan mach polime hoac 
tuong tac giita cac doan mach polime véi nhau. 


2. Diéu kién c&u tao cua monome tham gia phan dng trang ngung 

Céc monome mu6n tham gia phan Ung tring ngung thi trong phan tir phai cé tir hai 
nhém chitc cé kha nang phan tmg tro len. Hai nhém chttc d6 c6 thé khac nhau, hodc 
— giéng nhau nhu NH,-[CH)];-COOH, HO-[CH,],-COOH, HOOC-[CH,],-COOH 

NH)-[CH]¢~ NH2, HO-CH,~CHOH-CH,OH..... : 

Nhimg monome cé hai nhém chu sé tao ra nhimg polime cé cau tao mach thang 
dai nhu & thi diz tren. Néu mot trong cac monome cé ba nhoém chtic tré 1én thi polime tao 
thanh cé céu tao mang ludi khéng gian ba chiéu. 

Thi du, san phdm tring ngung glixerol véi axit phtalic : 

n CH,OH-CHOH-CH,OH + m HOOC-C,H,-COOH => 


+ 
: 
: 


QOC-C,H,-COO OOC-C5H;-COO O 
w= O-CH,-CH-CH, CH,-CH-CH; CH,-CH-CH,-O- -- 
00c | COO 
CH, Co 
got £09 ; 
 — O-CH,-CH-CH, CH,-CH-CH, CH,-CH-CH,-O- ~ 
OOC-C,H,-COO QO0C-C,H,-Cco0O0 0 
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3. Cac loai phan tng tring ngung 

Phan tig tring ngung trong dé chi co cac phan tix cling Joai tham gia goi 14 phan 
img tring ngung déng loai. Thi du, trung ngung axit H-aminoenantoic (da trinh bay 
trén), Con phan tng tring ngumg trong do céc phan tir khéc loai tham gia duge gol 1a. 
phan img tring ngung khac !oai. Thi du, tring ngung axit adipic va hexametylendiamin 
tao thanh poli(hexametylendipamit) : 

nHOOC-[CH,],-COOH as nH,N-[CH3]_-NH, — 

HO+£0C-[CH],-CONH-[CH)]_-NH},H + (21-1) H,O 


Hoac phan tmg déng tring ngung hexametylendiamin, axit adipic va axit terephtalic : 


n NH,-{CH,],-NH, + m HOOC-[CH,],-COOH + p HOOC-X<C))-COOH — 


4. Dac diém cua phan ting triing ngung 
a) Chiéu huténg ctla phan ting thitdng pitttc tap 
Trong phan ime tring ngung, do phan tit monome co hai (hodc hon hai) nhom 
chite c6 kha nang phan ting nén c6 thé xay ra theo cac chiéu huéng khac nhau. 
«Thi du, khi dun nong axit €-aminocaproic trong tuéng ngung tu, phan img trung 
ngung xay ra tao san pham polime : 
nH,N-[CH,],-COOH — H4NH-[CH,],-CO, OH + (1-1) H,0 


Péng thoi cling xay ra phan img ndi phan tao thanh vong : 


NH 
— 
CO 
b) Oud trinh phan ung luén thudn nghich 


Néu mot monome khong c6 kha nang tao vong thi chi cé phan tmg tring ngung. 
Su phat trién mach phan tu khi tring ngung duge thuc hi¢n do su c6 mat céc nhém chic. 
Két qua ciia méi phan tng ngtng tu co so 1a tao thanh cdc hop chat bén, cé thé tach ra 
khoi m6i truéng phan tg. Cac hop chat méi nay lat chita céc nhém chiic cé kha nang 
phan tng va do dé tiép tuc tham gia vao qué trinh ngung ty sau. Sy tuong tac cla cdc 
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phan tu nhu vay dan tdi tao thanh mét mach dai hon ma sé nhém chiic ctia phan ti 


mdi khéng khac vGi s6 nhém chife cua phan tt ban dau (xem shi du tring ngung axit 


@-aminoenantic). 


Nhu vay, cé thé cho rang phan tt khéi cha polime khi tring ngung sé 16n v6 cing, 
va cudi cing tat ca céc phan tit monome sé bién thanh mét phan ti khéng 16. Nhung 
trong thuc té, trai lai chi thu duge polime cé phan tt khéi han ché. Diéu nay duoc giai 


thich la cac phan img trung ngung, cling nhu cdc phan ting ngung tu déu 1a nhiing phan 
img thuan nghich. 


c) Phan ting phdn huy khi tring ngung 


Phan tu khéi cia san phém tring ngung do trang thai can bang cua hé xdc dinh. 
Truéc khi dat t6i can bang, thanh phan cla hén hop déng dang polime lién tuc thay ddéi 
do cdc phan img phan bé lai mach. Trong s6 cdc phan img d6, bén canh phan tmeg tring 
ngimg con cé cac phan ting phan huy dudéi anh hudmg cla chat tach ra (H,O, HCl...) va 
chai yéu 14 do sy tham gia cla céc c4u ti ban ddu. Chang han, ngudi ta di x4c ldap duoc 
la khi tng hop polieste, cing véi phan tng thuy phan cdn cé thé xay ra cdc phan tng 
trao déi este va khi t6ng hop poliamit, cén c6é phan tg trao déi cdc amit,... 


5. Cac phudng phap tién hanh phan ting tring ngung 
a) Tring ngung-trong khdi néng chay 


Néu cdc céu tir ban dau va polime bén & nhiét dé néng chay, qua trinh tring ngung 
c6 thé tién hanh trong khéi néng chay, thudng 6 nhiét d6 200 - 280°C. Diéu rat quan 
trong la phai bao dam gia nhiét déu hén hop phan ting. Dé gidm kha nang xay ra cdc 
phan (mg phu (oxi hod, phan huy, decacboxyl hoa,...), ngudi ta tién hanh phan img tring 
ngung trong m6i truéng khi tro va thuéng két thiic trong chan khong dé cé thé loai hoan 
toan cac don chat tach ra trong qua trinh phan time. 


b) Tring ngung trén bé mat phan chia cua hai tuéng long khéng hod trén trong 
nhau (dang chit y) 


Neudi ta di téng hop polieste, poliamit, poliure vA nhiéu polime khdc theo phuong 
phap nay. Thi du, dé téng hgp poliuretan ngu6i ta ding piperazin va etylen clofomiat : 


u~ 0 0 “~~ # 0 
nNH NH +n Ci-C-O-CH,-CH,-0-C-Cl + H +-NO _N-C-O-CH,-CH-o-C-+ Cl+ Qn-1)HCI 


Diamin tan trong nude, etylen clofomiat tan trong benzen hoac clorofoc. Phan tmg 
trung ngung xay ra trong tudng hitu co, cac phan ti diamin sé khuéch tan vao trong dé, 
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HCl tach ra nhanh chéng di vao tuéng nuéc vi cé hé s6 phan bé l6n. Polime tao thanh 6 
dang mang trén bé mat phan chia hai tuéng long va lién tuc duoc kéo ra khoi moi trong 
phan ting. 

c) Tring ngung trong dung dich 

Uu diém cha phuong phdp nay 1a cé thé tién hanh phan tmg o nhiét dé tuong déi 
thip. Phuong phap tring ngung trong dung dich dugc su dung trong céng tac nghién 
cttu, nhat JA khi cdc cau tt ban dau va polime khéng bén & nhiét dé néng chay. 


d) Trang ngitng trong tiudng rdn 


Tring ngung trong tudéng ran cing nhw tring hop, xay ra vi téc d6é cao 6 gan 


‘nhiét dé néng chay cla monome. 


Nhiing céng trinh nghién citu d6éng hoc cia phan img tring ngung -amino axit 
trong tudng ran da chi ra rang phan img cé tinh tu xtc tac, nghia 14 t6c d6é phan img tang 
lén theo tién trinh phan ting. 

Phan tng tring ngung trong tuéng ran cé ¥ nghia 1dn doi vdi viéc téng hgp polime 
tit nhing monome dé bi phan huy 6 nhiét do néng chay. | 


Gan day ngudi.ta da ching minh rang, phan tmg tring ngung trén bé mat phan 
chia hai tuéng cé thé tién hanh ngay ca khi ding mét trong hai tuéng 6 dang két tinh. 


IV. SO SANH PHAN UNG TRUNG HOP, TRUNG CONG HOP VA TRUNG NGUNG 


Phan mg tring hop, tring cong hop va tring ngung cé mot sé diém giéng nhau va 
khac nhau co ban nhu sau : 


Bang so sanh 


j Phan ting Phdn ting Phan ting 
Muc so sanh : . ‘ : 
| tring hop irung ngung trung céng hop 
1) Buéc phan img Két hop Negumneg tu Céng hep 


2) Monome Khong bao hoa | Cé it nhat 2 nhém chitc } Cé it nhaét 2 nh6m chuc 


cé6 kha nang ngung tu | cé kha nang cong hop 
“_ 


vGi nhau. voi nhau. 
4) Thanh phan nguyén 
t6 cla polime (so voi 
monome) 





































Polime + chat bi loai 
(HO, HCI, H)...) 


Giéng nhau 
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|. CAC POLIME TRUNG HOP. 


1. Polietilen (PE) 


Polietilen duoc diéu ché bang phuong phép tring hop géc duéi tac dung cua ap 
sudt cao hoac bang phuong phdp tring hgp ion 6 dp suat thuéng hay 4p suat vua. 


nCH, =CH> a 4CH, ~CH>}, 
i 


Polietilen duoc tring hop dudi 4p suat 1.000 atm, nhiét dd 100 - 300°C, ding chat 
khoi mao JA O, (néng dé 0,05 - 0,1%). Nghién ctu vé cau tric cho thay rang phan tu 
polietilen dugc tao thanh duéi 4p sudt cao khéng hoan toan la mach thang ma cd mot sé 
it la mach nhanh. 


Theo phuong phdp tring hop o ap suat vita, nguoi ta tién hanh tring hop etilen 6 
4p suat khi quyén va nhiét do thudng vdi su'cé mat cla nhém trietyl Al(CHs)3 va titan 
triclorua TiC]. Phan img xay ra trong dung mdi khong phan cuc (dau hoa), hoan toan 
khéng cé oxi va 66 4m. | 


G nhiét d6 phong, polietilen 14 chat ran trang, khong hoa tan trong bat ki dung mé1 
nao. O nhiét d6 cao hon 70°C, n6é bi truong va hoa tan trong cacbon tetraclorua, 
tricloetilen, toluen, xilen,... khi lam lanh né lai tach khdi dung dich. Polietilen cé d6 bén 
hoa hoc va d6 bén vdi née 16n, cé cac chi s6 co li va cach dién cao. | 


2. Polipropilen (PP) 


Khi tring hop propilen bang phuong phap tring hgp gGc sé tao thanh san phém 
lang, khoi luong phan ti thap. Polipropilen cao phan ti diéu hoa lap thé duoc diéu ché 
bang c4ch tring hop propilen cé mat xuc tac dac biét (hén hep Al(CjHs)3 va TiCl,) : 

nCH,4 =CH Xt CH -CH 
| ———<- | 
CH; CH3/, 


Polipropilen diéu hoa lap thé 14 chat ran tinh thé, c6 cac chi s6 ¢o li va cach 
dién cao, khéi luong phan tir 60.000 dvC, nhiét dé néng chay 164 - 170°C, ti khdi 
0,92 g/cm’. No bén vi axit, kiém, dau ngay ca o nhiét do cao. G nhiét d6 thudng né 
khong tan trong dung méi nao. Chi 6 nhiét d6 cao hon 80°C né tan trong hidrocacbon 
thom va parafin clo hoa. 
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3. Poliisobutilen 


Poliisobutilen duoc diéu ché bang phuong phap tring hop ion isobutilen trong 
dung méi hexan 6 nhiét do khodng -80°C véi xtic tac BF3, AICI, hoac halogenua cua 
kim loai nhiéu hoa tri khdc : » 


CH; 
CH3 | 
n =CH> _ > C -CH, 
Fi3 | 
CH; 


n 


Polime thu duoc cé kh6i lwong phan tit khodng 20.000 - 400.000 dvC, ti trong 
0,91 -— 0,93 g/cm", tan trong cdc hidrocacbon va cdc din xudt halogen cua chiing ; né co 
tinh chat giéng cao su, bén véi 4m, axit va bazo yéu ; cé chi s6 cdch dién cao, chiu duge 
nhiét do tir -50°C dén 100°C. 


4. Polistiren (PS) 


Polistiren dugc diéu ché bing c4ch tring hop géc stiren theo phuong phép khéi 
hoac nhii tuong, vGi chat khoi mao peoxit : 
nCH2=CH  peroxit i -CH | 
| — | 
Ce6Hs CeHs |, 


Dit kién thuc nghiém cho biét cdc nhém phenyl trong phan tir polistiren nam 6 cac 
vi tii l,3: | | 
_.. CH, -CH-CH, -CH-CH, -CH-... 
| | 
CeHs CoHs CoH 


Polistiren ki thuat cé kh6i lugng phan tt 70.000 - 200.000 dvC, la chat ran trong 
sudét, ti khéi 1,05 - 1,07 g/cm? - né tan trong cdc hidrocacbon thom, bén véi rugu, nudc, 
axit va kiém. La chat cach dién rat t6t, nhung do bén co hoc va d6 bén nhiét tuong déi 
kém (dun n6éng trong khong khi dén 150°C da bat dau phan huy ; néu khong co oxi, bén 
ving dén 250°C). | 


5. Poli(vinyl clorua) 


Poli(vinyl c lorua) duoc diéu ché bang phuong phdp tring hop nhi tong vinyl 
clorua nhd chat nhii hod gelatin va chat khoi mao peroxit 6 nhiét do khoang 50°C, Ap 
suat 6 atm ; 
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nCH, =CH parent CH) -CH 
Cl oD Cl 


Theo cac dit kién nghién ctu céu tric hoa hoc, cac _— tr clo trong phan tu 
poli(vinyl cloma) ciing nam 6 cac vi tri 1, 3: 


.»~CHy ~ CH CH, ~CH ~ CH ~CH-CH ~CH. 
et Cl as Cl 
Polime cé c&u tao phan ti mach thang, rat it nhénh. 


Pili(vinyl clorua) ki thuat c6 khéi lugng phan ti ti 18.000 — 30.000 dvC, ti khéi 
1,3 - 1,46 g/cm”, khong két tinh duge, phan huy & 130 - 150°C, tan trong xeton, 
hidrocacbon clo hoa va este, dé tan nhat 14 trong caéc h6én hgp dung mé6i phan cuc va 
khéng phan cuc nhu axeton, cacbon sunfua hay benzen ; bén vi axit va kiém & 20°C. 


6. Politetrafloetilen | 


Politetrafloetilen diéu ché bang cach tring hgp nhii tuong tetrafloetilen véi xuc tac 
peroxit : 


nCB, =CF, PEM, 4CR -CF hy 


Polime thu duoc néng chay & 320 - 327°C, cé ti khdi 2,1 - 2,3 g/cm’. Tinh chat 
ctia né khong thay déi trong khoang nhiét 6 tir -100°C dén 250°C. N6 khong tan trong 
mét dung mdi nao ; cé6 dé bén hod hoc rat cao, ngay ca vGi cdc axit manh nhw axit 
sunfuric, nitric, clohidric hay kiém,... D6 c4ch dién cua polime nay ctiing rat cao. 


7. Poli(vinyl axetat) 


Poh(vinyl axetat) duoc diéu ché bang cach tring hgp géc vay) axetat vGi tat ca 
cac phuong phap tring hop da biét : 


nCH =CH _, foH2-CH 
—> 
OCOCH, OCOCH; | 


Monome ngoai cach diéu ché tir axetilen véi tac dung cila axit axetic, cé thé diéu 
ché bang axetandehit trén anhidrit axetic vdi su cé mat cia axit sunfuric : 


CH3-CHO + (CH3CO),0 —» CH) =CH + CH3COOH 
OCOCH, 
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Poli(vinyl axetat) cé ti khéi 1,19 g/cm’, khoi luong phan tir 35.000 - 50.000 dvC. 
G nhiét dd 150°C, né bi phan huy gidi phéng ra axit axetic. N6 dé dang hoa tan trong 
cac dung mdi nhu ruou, este, hidrocacbon thom... 


§. Poli(metyl metacrylat) 


Polime tong hop tir este cla axit metacrylic cé6 tam quan trong [én trong ki thuat. 


‘Trong sé a6, quan trong nhat 1a poli(metyl este) réi dén polime ety! este, propyl este, 


butyl este. 


Poli(metyl metacrylat) duoc diéu ché bang phuong phap tring hop g6c nhii tuong 
metyl metacrylat 6 néng vdi chat khoi mao 14 peoxit hitu co va cé anh sang tu ngoai : 


CH; CH3 
E 1 
t 
, nCH =] peron CH, ~C 
COOCH: COOCH3 
ll 


San pham polime cé khdi lugng phan tir 50.000 - 200.000 dvC. N6 1 chat ran 
trong sudét nhu thuy tinh, tan trong xeton, este, hidrocacbon thom, hidrocacbon clo hod : 
chiu nhiét va cé d6 bén co hoc cao. | | 


9. Poliacrilonitrin 
Poliacrilonitrin duge diéu ché bang c4ch tring hop g6éc nhii tuong acrilonitrin khi 
cé chat khoi mao peroxit hoac cac hop chat azo : 
nCH» =CH CH» —-CH 
2 : peroxit Z , 
CN. CN |, 
Nhimg su chuyén hod hod hoc cia polime ching td rang céc nhém xianua nam ¢ 
cac vitril,3: | 
.. -CH, -CH-CH) cial 0 - 
} | 
CN CN CN 
Poliacrilonitrin 1A chat ran v6 dinh hinh, mau trang, kh6i luong phan tl 40.000 - 


150.000 dvC ; phan huy G 225°C ; tan trong céc dung: méi nhw nitrinhidracrylic, 
nitringlicolic, nitrinmalonic, dimetyl fomamit, ... 


Poliacrilonitrin c6 d6 bén nhiét cao va cdc chi s6 co li tét. Dac biét dé bén véi dnh 
sang cua ndé hon han hdu hét cdc polime da biét. 
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10. Polibutadien 


Truéc day, ngudi ta diéu ché polibutadien bang phuong phap tring hop khéi 
buta-1,3-dien v6i Na lam xtc tac. San pham c6 tinh dan héi va duoc goi 14 cao su buna. 
Hién nay, nguéi ta diéu ché polibutadien bang tring hop géc nhii tuong vdi cac chat 
khoi mao peroxit hay diazo. 


Khi tring hep pgéc, cdc phan tir butadien cé thé két hop véi nhau 6 cdc vi tri 1, 4 
tao thanh polime mach thang cé lién két déi 6 mach chinh : 
1 4 
.» -CH, -CH=CH-CH, —CH, -CH=CH-CH) -:- 
hoac cé thé két hop tai cdc vi tri 1, 2 tao thanh polime cé mach nhanh chia lién két déi : 


l 2 . 
CH) ~CH-CH) ~CH-CH, CH ~ 
| 


{ 
CH CH CH 
ll I —_— 
CH> CH, CH, 


Neudéi ta di x4c dinh ducc su sap xép tuong hé gifta cac mat xich trong phan tt 
cao su butadien bang cach ozonit héa r6i thuy phan san pham, cho thay trong phan tu 
polime cé ca hai loai cau tric 1,4 va 1,2. 


Ti é hai loai cau tric nay thay déi tuy theo diéu kién téng hop polime. Muén thu 
dugc polime cé cau tric chi yéu 1,4 ngudi ta ding hon hop xtic tac Al(C,Hs), va TiCl, 
trong tring hop buta-1,3-dien : 

nCH, =CH-CH=CH, —“> 4CH,-CH=CH-CH2}), 


Khéi luong phan tit cha polibutadien ki thuat khoang 45.000 - 80.000 dvC. No tan 
trong benzen, cdc din xudt halogen cua hidrocacbon thom va béo. 


11. Poliisopren 


Poliisopren 1a thanh phdn chi yéu cha cao su tu nhién. Poliisopren dugc téng hop 
bang phuong phdp tring hgp nha tuong isopren vi su cé mat cla peroxit hoac hgp chat 
diazo hay xuc tac la hén hop TiCl, va Al(C,Hs)s : 


nCH, =C-CH=CH, _*t, dl | 
ha, CH, ; 


Polime thu duoc cé khéi lugng phan tt trung binh vao khoang 200.000 dvC. 
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Néu diéu ché theo phuong phap ding chat khoi mao peroxit, san pham thu dugc cé 
tinh chat thua kém cao su tu nhién do polime cé cau tao khong diéu hoa, cdc mat xich 
co sé két hgp véi nhau theo kiéu trans-1,4 ; cis-1,4 (xem muc §1.3. Cau tric lap thé 


~ cha polime). 


Néu diéu ché theo phuong phap ding hén hgp xiic tac Al(C)Hs)5 va TiCl, sé thu 
duoc polime cé cdu tric diéu hda theo kiéu chi yéu 1a cis-1,4 giéng cao su thién nhién 
nén cing cé tinh chat gan gi6éng cao su nay : 


C=CH CH CH C=CH 
( «# . 4 SF 
= CH, CH, x =CH CH, ‘CH,—:: 
CH, 


I. CAC POLIME TRUNG CONG HOP 


1. Poliuretan 


Poliuretan 1a este cla axit dicacbamic R(NHCOOH), va glicol, c6 cau tao 


CNH-R-NHCO-R'-0 
| 
O O ; 


Cé nhiéu phuong phdp diéu ché poliuretan, ph6 bién nhat 1a phuong phap tring 
céng hop diisoxianat vdi glicol. 


C-NH-R-NH-C-O-R-O 
nOCN-R-~NCO + nHO-R’-OQH — a I 
nh 


Khi nguyén ligu ban dau 1a chat c6é s6 nhém chic 16n hon hai, poliuretan diéu ché 
duoc sé cé cfu tric khong gian. Poliuretan mach thang tan trong céc axit v6 co dam 
dac, bén vdi anh sang va oxi. Peclon-U duoc sit dung nhiéu nhat trong ki thuat, no la 
poliuretan diéu ché tir hexametylen diisoxianat va buta-1,4-diol : 


3 -NH-CO-[CH2 4 ey 
| Nn 


Khoi lugng plian tr cia peclon-U 13.000 - 18.000 dvC, ti khéi 1 jel g/cm”, mém a 
173°C va —_ & 184°C. 
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2. Poliure 


Poliure 14 poliamit cla axit cacbonic. Ching duoc diéu ché bang cach tring céng 
hop diisoxianat véi diamin : 


nOCN-R-NCO + nH,N-R'-NH, —> in aia 
| | - | 


Ti 
Vé dé bén nhiét, poliure thua kém poliuretan. 
3. Polipiridiniclorua 


Polipiridiniclorua duoc diéu ché bing cach tring céng hop 4-clopiridin qua giai 
doan tao thanh phiic ion héa mang dién tich : 


2c! <ON = cl ON: 3 Fa (ON 


réi hinh thanh dime - 


[0-<Gy-3. © > 0-OH-Or 


Do tinh 4i dién cao cla nito tich dién duong ma clo cé tinh linh d6ng cao va nho 
su dich chuyén cia halogen tan cing dén nito cha 4-clopiridin ma mach cit tiép tuc phat 
trién : | 


aNC)-NO) + nNO-a =NO+LNO NO Cl 
CI 7 Cl "Cl 
Polipiridiniclorua 1a oligome cé kh6i lugng phan tit khoang 5.000 dvC. N6 cé tinh 
thuan ti, ban dan, trao déi anion va trao déi dién tt, khong bén khi dun néng. 


C6 thé gidi thich tinh ban din cha polipiridiniclorua bang su cé mat cha cau tric 
quinoit : 


+ (= +f + = 
cre Cc Cr 


It. CAC POLIME TRUNG NGUNG 


1. Poliamit 


Poliamit 14 nhitng polime trong phan tlt cé chita cdc nhém amit -CO-NH-. 
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Chiing dugc diéu ché bang cach tring ngung mot diaxit vdi mét diamin, hay clorua 
cla mét diaxit thom véi mét diamin thom hodc béo ; hoac tring ngung @-amino axit. 
Sau day 14 mot sé poliamit thong dung : 


a) Polihexametylenadipamit (poliamit-6,6 ; hay nilon-6,6) 


Poliamit-6,6 duoc t6ng hop bang phan ting tring ngung cua axit adipic véi 
hexametylendiamin 6 ap suat thuong, nhi¢t do 280°C trong khi quyén nito (dé tranh san 
pham bi vang do bi oxi hod). 


nHOOC —[CH> \y -COOH + nH5N qlCH, lg ~NH» —zT 
no C-(CH2 |, -C-NH-[CH)k - me + (2n-1)H20 

lk 

O O 


Il 
Cac monome cé6 thé duoc diéu ché tit xiclohexan, axetilen hay phenol. 


Qua trinh t6ng hop poliamit-6,6 tit phenol cé thé tém tat theo so dé sau : 
OH OH 
—+ —+» HOOC - [CH], - COOH 


NC — [CH,],- CN 


Poliamit-6,6 ld chat ran trong m0, hoi vang, ti: khéi 1,14 ; nhiét d6 néng chay 
265°C, khoi luong phan ti. 15.000 - 25.000 dvC, duge ding dé san xuat soi céng nghiép. 


b) Poli{(m)metylen terephtalamit} (m = di, tetra...) 


C4c polime nay dugc diéu ché bang phan ting tring ngung giita cdc tuéng cla 
diamin béo hodc thom va dicloanhidrit cua axit terephtalic : 


n HN ~ (R)_,—NH, + Cl C c-Cl 3 
= HENH-@a-NHG {OY 6 C14 (2n-1) HCl 
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Cac polime san phdm déu tan trong axit sunfuric va trifloaxetic. Chiing déu cé kha 
nang tao soi bén. 


C} Polia-undekanamit (poliamit-I1) 


Poliamit-11 dugc diéu ché bang cach trong ngung axit o-aminoundecanoic : 
nH2N —[CH ]jg “COOH —> H fHN-[CH3]9-COhOH + (n—-1)H,0 


Polime cé nhiét d6 néng chay 189°C, ti khdéi 1,04 : khéng tan trong axit, déng thdi 
lai rat bén voi kiém. Poliamit-11 duge ding dé san xuat soi. 
2. Polieste 


Polieste la polime do phan tmg tring ngung cita cdc axit da chtic va cdc ancol da 
chuc tao nén. Néu di tir cic monome ludng chifc sé thu dugc polteste c6 cau tao mach 
thang. Trong s6 cdc polieste mach thang thi poli(etylenterephtalat) 1A quan trong hon ca, 
dugc san xudt trén quy mo cong nghiép bang phan tig tring ngung cia axit terephtalic 
va etylen glicol. Phan tmg qua hai giai doan : trudc hét hinh thanh di-(B-hidroxiety}) 
terephtalat tir dimetyl terephtalat vi axit terephtalic rat khé tinh ché. 


: 2CH,OH 2HOCH, ~ CH,OH 
HOOC (OQ) COOH —=5EG> CH,OOC <O>- coocw, Sop 


HO ~ CH, ~ CH, ~ O- OC {Q)- CO - 0 - CH, - CH, - OH 


. Giai doan sau, dudi téc dung cia nhiét trong chan khong, san phdm trén loai bé 
phan tr etylen glicol... cuéi cing cho polieste. 


Phan ting tong quat : 
n HOOC X())- COOH + n HOCH, - CH,OH -> 


— HO --0CO)- CO ~ OCH,CH,O-+ H + (2n-1)H,0 


Axit terephtalic c6 thé diéu ché bang phan ting Gattecman ti toluen, cacbon oxit 
va axit clohidric véi sw cé mat cia nhém clorua va déng clorua, tao ra andehit 
paratoluic, sau d6 oxi hod sé tao thanh san phaém : 


CH; “C)) +CO+HCI > CH, ~<O)- CHO > HOOc <O)- COOH 


Axit terephtalic ciing cé thé dugc thay thé bang dimetyl terephtalat. 
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Poli(etylen terephtalat) la chat ran, néng chay 6 264°C, tan trong hidrocacben clo 
hoa ; bén voi anh séng va dm, c6 do bén nhiét cao. Tuy lién két este nhay cam vai tac 
dung hod hoc, nhung cdc san phdm di tir poli(etylen terephtalat) lai bén véi tac dung cha 
kiém, axit va chat oxi hod. Diéu nay cé thé do cau tric vat li gay khé khan cho su phan 
tan cdc hod chat vao polime. 

Poli(etylen terephtalat) chi yéu. ding dé san xuat sqi to tong hop (to lapsan) va 
chat déo. Polieste di tit etylen glicol va axit o- va m-phtalic ding dé san xudt son vecni. 

Néuw di tir triancol va mét diaxit hoc anhidrit axit, polieste sinh ra sé cé c4u tric 
khong gian. | 


Trong s6 cdc polieste cé cdu tric khéng gian thi polime gliptan c6é nhicu gid tn 
trong ki thuat hon ca. Né duoc téng hop bang phuong phap tring ngung anhidrit phtalic 
CO : 
OL No (due diéu ché tir naphtalen, bang sy oxi hod n6 boi khong khi 3 450°C, 
i 
CO | 
vGi su cé mat cla xtic tac V3O<) vdi etylen glicol. Phan img ciing ti€én hanh theo nhiéu 
giai doan : | 
Truéc tién, nhém hidroxyl bac nhat cua glixerol (c6 kha nang phan tng ién hon) 
di vao phan img véi anhidrit phtalic, tao thanh polime mach thang : | 


+ =OC CO-O-CH,-CH-CH,-O-0C CO-O-CH,-CH-CH,-O—- 
OH | OH 
Sau dé, dun néng tiép vdi anhidrit phtalic du, polieste cé tén gliptan c6 cau trtic 
khéng gian duge tao thanh : 


--OC  CO-O-CH,-CH-CH;-O0-0C — CO-O-CH,-CH-CH,-O-~ 


; ° 

or | or 
CO CO 
O O 


| | 
OC CO-O-CH,-CH-CH,-O-OG CO-O-CH,-CH-CH,-0-.. 


Polime gliptan thuéng ding dé lam vecni cdc loai va nhya ebonit. 
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3. Poliphenolfomandehit 


Poliphenolfomandehit duge diéu ché bang cdch ngung tu phenol véi fomandehit. 
Truéc tién, khi c6 mat xtic tac (axit hodc bazo) fomandehit két hgp véi phenol tao thanh 
cdc din xuét metylol : 


OH OH 


OH 
Cy +HCH=0 -——> oy 
| \“*CH,OH 


Khi ti lé gitta phenol va fomandehit la 7 : 6 va ding xtc tac axit (HCI), polime 
mach thang sé duoc tao thanh, goi 14 nhua novolac : 


OH OH OH OH 
oO On @) “TOL my “OL” 
| OH OH 
OH OH 
Cong thie téng quat : H HOpoutO) 


Khi ngung tu phenol véi mét lugng du fomandehit va ding xiic tac bazo (amoniac 
hay NaOH), sé thu duge polime tuong tu nhu novolac, nhung da xuat hién nhitng nhém 
metylol d vong benzen hodc & cudi mach, goi 1a rezol : 


H OH OH 

HOH,C a © aid © Sela ©) 
| OH 

H 


CH,OH C 


2 _ 
Ome. 
cH Oy HO 


‘CH,OH 


Cong thiic téng quat : 
OH OH 
nO} cH} CH,OH 
CH,OH 
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Phan img ngung tu tiép tuc, tao polime cé cA mach nhanh : 


(OH OH OH OH 
| OH 
CH, CH, 
OH 


G Giga. 


hoac tao polime khong gian goi 1A rezit - 


OH 
CH, CH, 
OH OH OH 
OH OH 


Trong qua trinh bao quan (hoac khi dun nong), rezol cling dé dang chuyén héa 
thanh rezit va tinh chat polime ciing thay déi mot céch tuong wing. 


Novolac va rezol déu 1a nhua tan trong cdc dun g mdi nhu ancol, xeton, este, dung 
- dich kiém, ... dé néng chay. 


Trai lai, nhya rezit khong néng chay va khéng tan trong bat ki dung m6i nao. 
Nhua novolac thudng ding dé san xuat vecni, son, bét ép. Nhua rezol duoc ding 


dé san xuat cdc vat dung dién, céc b6 phan mdy méc va cdc vat phim khac. Nhwa rezit 


cing duoc sir dung trong ki thuat dién, ché tao may va nhiéu linh vuc ki thuat khac. 


4. Poliurefomandehit hay poli(metylen ure) 


Polturefomandehit duoc hinh thanh theo so dé phan Umg tuong tu nhu su tao thanh 
poliphenolfomandehit. 
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Trudc hét, ure tac dung véi fomandehit tao thanh dan xuadt mono hoac dimetylolure : 
H»N- a NH-CH,OH8 , HOCH) - NH-C-NH-CH3,0H 
| 
O 


Ching ngumg tu tiép tuc vdi ure trong m6i truéng axit, tao thanh poliurefomandehit 
theo so dé téng quat : | | 


O 
ll 


nCH,0 F nCO(NH> 2 — H+tNH-C--NH — CH, + 0H =F (n—1)H,0 

So dé trén di duoc don gian hod. Thuc ra, polime khong nhimng clita céc cau 
‘metylen m% cn ca cdc cu ete, nd dugc tao thanh do sy tach nude & cdc nhém metylol 
cia hai phan tu metylolure : : | 


HOCH, -HN~C-NH-CHOH + HOCH -HN -C-NH—-CH,0H — 
| l] 
| O 


-—+ HOCH) ~ HN ~C- NH-CH,0CH) - NH-C-NH—CH)0H + H,0 


Neoai ra, cc nhém metylol ciing c6 thé thé cdc nguyén tir hidro cua nhom imit. 
Thanh phdn cia polime phu thudc vao diéu kién tién hanh phan img va ti le 
ure/fomandehit. 3 


Tiép tuc dun néng polime véi fomandehit (hoac cho thém chat dong ran nh axit 
oxalic, axit lactic) sé tao thanh polime cé c4u triic khong gian: 


Thi du ding du fomandehit : 


CH,OH | CH,OH 
--N-CO-N-CH,-N-CO-N-CH,-N-CO-N--- 
CH, CH,OH 
| CH, 
CH, CH,OH 
--N-CO-N-CH,-N-CO-N~CH,-N-CO-N-- 
! 3 CH,OH 


_ Poli(metylen ure) duge sit dung trong ki thuat Jam keo dan, son, vecni,... 
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2. Nhufa anilin-fomandehit 


Ngung tu anilin véi fomandehit sé tao thanh polime mach thang hoac penne gian 
tuy thudc vao ti lé cac chat phan tmg va diéu kién phan tng. 


Trude hét, phan tmg tao nén mét metylen imin : 
CeHs —NH> + HCHO —> Ce6Hs —N = CH or H,0 
Tiép theo, néu méi trudng 1a trung tinh hay axit yéu, imin nay sé tu polime hod tao 


nén cac phan tu polime cé cau tao mach thang, chat ran dé tan va dé néng chay : 


— —CH,-N —CH,-N ~CH,-N —CH,-N a 


Néu 6 m6i trudng axit manh (HCI chang han) va du fomandehit, tir imin sé tao nén 
N-clometylanilin r6i chuyén héa tiép thanh p-aminobenzyl clorua. 
CgHs-N=CH, + HCl —» CoH; -NH-CH,Cl —> NH» -C.H4-CH>Cl 


San phaém nay tr tring ngung cho polime c6 c4u tao mach thang : 


- NH {O)- CH, - NH {O)- CH, - NH {O)- CH, - 


Cac phan tu polime nay, nhd fomandehit du g4n céc mach lai, tao thanh polime cé 
cau tao mang ludi khéng gian. Dé 14 chat ran mau héng, bén véi tia tir ngoai, kiém va 
cac dung m6i théng thuéng : : 


CH, 
~NH{O)- CH, - NH CH, ~ NO) CH, - 
CH, CH, 
-NHt-{O)- cH, -NHt-()- crt, -{O)>- cH 
CH, 

-Nit-(O)- cH {CCH -NH-{O)- CH 
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6. Poliphenylen 


Day 1a mot polime cé mach lién hop. N6 dugc diéu ché bang cach tring ngung 
paradiclobenzen vi su'cé mat cla natri kim loai & 95°C trong toluen. 


ncl<xQy-cl “4+ a<~O+©)>+Ora 


N6 cfing cé thé diéu ché bang su tac dung cla bét déng hoat tinh lén p-dibrombenzen 


& 250°C : 
or Ops + Ot Ot. 


San phém polime cé khéi luong phan ti khoang 4.000 dvC, chat ran tan duoc 
trong hidrocacbon thom, cé kha nang chiu nhiét téi 500°C ; cé tinh thuan tir & nhiét 46 
_phong va tinh ban dan 6 nhiét d6 cao. 


s5, VAT LIEU POLIME VA UNG DUNG CUA VAT LIEU POLIME 


Cac hop chat polime 1A nhig hgp phan co ban cia rat nhiéu loai vat ligu, duge sit 
dung rat rong rai trong nhiéu nganh ki thuat hién nay. Dudi day gidi thiéu bén loai vat 
hiéu chu yéu va img dung cua chiing. : 


|. CHAT DEO 
1. Khai niém 
Chat déo la nhiing chat cé tinh déo néi bat. Tinh déo 1 kha nang cia chat duéi anh 


huéng cha téc dung bén ngoai (luc co hoc, nhiét, 4p suat...), c6 thé tao thanh mét vat cé 
hinh dang xac dinh va n6é cé thé duy tri ducc hinh dang dé sau khi thdi tac dung. 


D6i voi cdc chat polime ding lim chat déo, tinh déo chi xudt hién trong nhitng 
diéu kién x4c dinh nhu nhiét d6, p suat,... 


Cac polime nay cé thé « cé cfu tao thang, nhdnh cfing nhu mang ludi khong gian. 
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2. Thanh phan cua chat déo 
a) Polime | 


Mat s6 chat déo cé thé ding tnrc tiép cdc polime nguyén chat nhu poli(metyl 
metacrylat), polistiren, polietilen,... Nhung trong da sé chat déo, ngoai thanh phan can 
ban 14 cdc polime con cé thém nhiéu thanh phan khac. | 


C4c polime ding dé tao thanh phan can ban cia chat déo cé thé Ja polime thién 
nhién nhu protein, cazein ciia sita trong chat déo galatit ; xenlulozo trong nhya 
xenluloit,... Nhumg thuong ding 1a cdc polilme t6ng hop nhu polietilen, polipropilen, 
poli(vinyl clorua), poli(mety! metacrylat), poliphenolfomandehit, poli(etylen ee ea 


b)C hat gdy tinh déo (chat héa déo) 


C4c chat gay tinh déo lam tang tinh déo cho polime, do dé lam dé dang cho viéc 
ché bién polime, déng thdi lam gidm tinh don, dé gay cla do vat ché tao ra. Thi du, nhya 
poli(vinyl clomma), trudc khi cé chat gay tinh deo rat cimg ran, don, nhung sau khi them 
dibutyl phtalat hoac mot chat gay tinh déo khac sé tré thanh mém mai, déo, dé ché bién 
va bén vimg hon. Doi khi ngudi ta cd thé lam chat déo héa polime bang cach thay d6i 
cau tric cua polime. Thi du: déng tring hop vinyl clorua hay vinyl axetat, do la su déo 
héa néi phan tir. 


Nhing chat gay tinh déo dugc sit dung réng rai 1A cac este (phtalat, photphat, 
glicolat, adipat,...). Thi du, hién nay d6i vdi cac nhya vinylic ngudi ta thudng ding cac 
chat hod déo nhu dioctyl phtalat, trioctyl photphat, dioctyl adipat... Nguéi ta con dung 
chat xeton, amit, nitrin... va doi khi cA cc oligome lam chat gay tinh déo. Thanh phan 
cia chat gay tinh déo trong chat déo rat khac nhau. Tuy nhién, thong thudng né chiém 
khoang 30% khéi lugng chat deo. 


c) Cée chat dén hay chat phu 


Cé rat nhiéu chat, khi cho thém vao polime 1am cho chat déo cé thém nhiéu tinh 
chat mdi nhu cimg, rin, bén ving. Hon nifa, vi cdc chat don nay thudng 1a chat rat pho 
bién, ré tién nén lam cho chat déo cé gid thanh ha xudng rat nhiéu va wét ki¢m duge 
nhiéu nguyén liéu polime. Cic chaét don thudng ding nhu mat cua, bong, vai vun, 
amiang, graphit, mica, to thuy tinh,... Thuong ngudi ta thém céc chat nay vao chat déo, 
lam tang cudng tinh bén ving cia chat déo déi véi su va cham, tang'tinh dién mi, bén 
voi nhiét, bén ving hoa hoc. 

d) Cdc thanh phan khdc 


Ngoai cdc thanh phan n6i trén, truéc khi ché bién thanh phdm, tuy theo céng dung 
khac nhau, ngudi ta cdn thém vao polime nhiing chat khac nia nhu cac chat khoi mao 
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cho cac qua trinh néi mach polime thanh cfu tao mang ludi khéng gian, cdc chat kim 
ham hoac chat xtc ti€én cdc qua trinh ndéi trén, cdc chat phan oxi hod, céc chat lam mém, 
cac dung m6i, cdéc chat hoat déng bé mat, cdc chat mau, chat pay mii thom, chat 
diét tring... 

3. Tinh chat va ting dung 


Cac chat déo ia cé tinh chat chung 1a nhe (d = 1,05 + 1,5 g/cm" ). C6 loai x6p, rat 
nhe (d = 0,01 g/cm” ). 


Phan jén chat déo bén vé mat co hoc, cé thé thay thé dugc kim loai ; nhiéu chat 
bén ca vé mat hod hoc ; cach nhiét, cach dién, cdch 4m tét. Mét s6 chat déo cé dé citing 
cao lai trong sudt nhv thuy tinh poli(metyl metacrylat).... 


Do chat déo c6 rat nhiéu tinh chat quy bau nén duoc ting dung rong rai trong ki 
thuat va doi s6éng, nhu lam vat liéu dién, x4y dung, d6 ding trong gia dinh, dé ding hoc 
duong, bao bi.,... 


I. TO SOI 


1. Khai niém 
Te 1a loai hop chat thién nhién hodc t6éng hgp dang sgi dai, nhé vi dé bén nhat dinh. 


Mot s6 polime cé thé ding dé ché to, déng thdi cé thé ding 1am chat déo nhu 
poliamit, xenlulozo axetat,... 


Diéu kién dé cAéc polime cé thé ding dé ché to 1A phan ti cé6 mach khéng phan 
nhanh, sap xép song song vdi nhau, cé kha ning kéo thanh soi. 


Ngoai ra vé mat co li, polime phai bén véi nhiét, dai chac, dé uén. 


Vé mat hoa hoc, polime phai chiu duoc téc dung cia axit, bazo, dung méi théng 
thuong, tia sang mat troi va cd kha nang nhuém mau. 


Vé mat sinh Ii, cdc polime ding dé ché tao to phai khéng déc, khong tac dung vao 
da, bén ving d6i vi tac dung cua cdc vi khudn. 

2. Phan loai 

To bao gém hai loai chinh : to thién nhién va to hod hoc. 

To hod hoc lai chia thanh hai nhém : to téng hop va to bin téng hgp (hay to 


nhan tao). 
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a)To thién nhién 


To thién nhién 1A nhitng vat liéu polime lay tr ngudn déng vat, thuc vat hoac 
khodng vat, cé thé sit dung truc tiép lam to khéng cin phai ché bién thém bang phuong 
phap hod hoc. Trong s6 hon 125 dang to, nam trong su phn loai cha dang to thién nhién 
thi chi cé 5 dang cé kha nang kéo thanh sgi 1a béng, len, to tam, gai va amiang. 


Quan trong nhat 1a b6ng, len, to tam. 


— Bong : lay tix qua béng, cé thanh phan chu yéu 1a xenlulozo (95 — 98%), thuong 
cé lin nhitng lugng nho protein, pectin, sfp... N6 bén ving voi tac dung cla kiém, c6 
tinh din nhiét, chiu duoc nhiét dé cao, dé nhugm. Voi nhing wu _— trén nén sqi bong 
vin giit dugc vai trd trong ki nghé dét. 


— Len : 14 mot polipeptit hoac poliamit phitc tap, trong phan tr chita khoang 20 a- 
amino axit; chi yéu 1A glyxin, loxin, isoloxin, protein, xystin, arginin, axit glutamic, 
thudng duoc ché tir long dong vat nhu cunu, thd,... Len cé tinh cach nhiét tét, dan hdi, dé 
nhuém mau, bén déi véi tac dung ca nhiéu dung mdi, it bén véi nhiét va anh sang mat 
troi. Tuy nhién, wu diém cia jen van vuot xa nhiéu loai to khdc nén len van duge sit 
dung rong rai dé may quan 4o, chan, mi, tham, dém,... 


_ To tim ; Thanh phan chinh cha to tam 14 polipeptit, chu yéu do céc amino axit 
elyxin, alanin, serin va tyrosin tao nén, trong d6 glyxin va alanin chiém téi 75% khéi 
~ Iwong to va ti lé cha hai amino axit nay 1a 2: 1. | 

To tim c6 d6 bén cao, din nhiét kém, mém mai, ong a, bén vimg voi nhiét nén 
hién nay van d6ng vai trd quan trong trong ki nghé det. 

b) To nhdn tao (to ban tong hop) 

To nhan tao 1a to c6 nguén géc polime thién nhién duge dem ché hod bang phuong 


phap hod hoc lam thay d6i c4u tao cha polime thién nbién, déng thoi lam xuat hién 
nhimg tinh chat mdi ma polime thién nhién khong cé. 


Cc loai to nhan tao chi yéu xuat phat ti xenlulozo, mang tén tuy theo phuong 
phap ché hoa : 
__ Ta visco : Duoc diéu ché tit xenlulozo theo so dé 


Xenluloza _NaOH | xenlulozo kiém _©2_, xenlulozd xantogenat _H2504 , 1 visco 
_ Tyg axetat : Hod tan xenlulozo axetat vao axeton, nén cho dung dich chay qua 16 
nhdé, vao gap khéng khi néng, axeton bay hoi, thu duge sgi to xenlulozo axetat. 
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- To déng - amoniac : Hoa tan xenlulozo vao dung dich Svaygio (dung dich 
Cu(OH), trong NH, dam dic), r6i cho dung dich chay qua 16 nhdé vao dung dich axit 
loang sé tao thanh soi to déng — amoniac. 


c) Ta téng hop 

La loai to duge san xuat ti polime tong hop. 

Tuy theo phuong phap diéu ché, ngudi ta chia to 1éng hop thanh hai nhém chinh : 
to tt cac polime tring ngumg va to tl cdc polime tring hop. 


— To tit cdc polime tring ngung : To do cdc polime tring ngung tao nén xuat phat 
itt cac poliamit, polieste.... 


la poliamit : 


Duge diéu ché tir cdc polime loai poliamit, trong phan tt cé6 chita c4c nhém chitc 
amit -CO-NHL. D6 1a cac loai to: - 


Nilon-6,6 c6 céng thttc polime 4+CO—[CH) ]4 -CO-NH —-[CH) |x — NH, ; 

Nilon-6 (hay capron, peclon) €NH — [CH]; —CO5, ; 

Enan (hay nilon-7) NH—-[CH) |¢ ~CO}, 

To rinsan (poliamit-11) NH —[CH> })5 —CO}, ; 

To politerephtalamit nhu kepla (aramit) «CO-p—CgH, -CO-NH- p—C,gH4—NH};, ; ... 

| To polteste : 

Polieste dugc ding dé ché tao to polieste. Tiéu biéu cho loai to nay 14 dacron hay 

lapsan, 14 san phadm tring ngung gifta etylen glicol vdi axit terephtalic : 
¢CO -C.Hy —CO-OCH,CH, — QO}, 

~ To ti cac polime tring hop : Dé 1a cdc to vinylic dugc ché tao tit cac polime sinh 
ra khi tring hop cdc dan xuat vinyl, nhu to clorin 1A s4n phém khi clo hod mot phan 
poli(vinyl clorua) lam cho polime mdi cé ham lugng clo téi 62 - 65%. D6 ciing 1a to nitron 


(hay to olon) di tw poliacrilonitrin {CH;—-CH(CN)E , hay to soi di tu polipropilen 
+CH, —CH(CH3},- | 


Ngoai cdc loai ké trén, con nhiéu loai to tong hop khac ciing duge ché tao tit mot 
s6 polime nhu to polieste ; to vinilon (di tir poli(vinylancol)).... 
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3. Uu diém va ting dung cia to soi hoa hoc 


To hoa hoc, néi chung, so véi to thién nhién ¢é6 nhiéu uu diém hon. Trudéc hét, to 
téng hop hod hoc dai, bén hen (to capron, nilon-6,6 khong thua day thép ; to xenlulozo 
axetat con bén hon ca soi d4y thép). C6 to con cé tinh chat v6 cing quy gid 1a khong 
chay nhu to clorin. Nhiéu to soi hod hoc cdn bén ving vé mat hod hoc, ngay ca véi axit, 
kiém, chat oxi hoa nhyw to lapsan, to clorin. To soi hod hoc dep dé, 6ng muét, mém mai 
hon ca to thién nhién. Nhiéu to hod hoc bén véi nude, khéng bi nuéc va cdc vi khudn 
lam muc nat nhu to thién nhién nén cé thé thuéng xuyén sit dung trong nudc ma khong 
so hu hong (ludi danh c4 chang han). Mét uu diém dac biét nia cia to soi hod hoc 1a : 
nguyén liéu ré va phong phi (khi thién nhién, dau md, than da, dé véi, mudi bién,...) lam 
cho gid thanh san pham ha, khong 1é thudc vao khi hau hay cdc nguén cung cap tit dong 
vat nhy to tam, long ciru,... 


-Uu diém nay lam cho kha nang phat trién to sgi héa hoc & khap cdc nudc trén thé 
gidi, trong dé cé Viét Nam, ngay cang tang vdi téc dé nhay vot : nim 1954 san lugng to 
tong hop hda hoc trén thé gidi 14 0,23 triéu tan, ndm 1984 14°15 triéu tin, nam 1994 1a 
30 triéu tan va du tinh nam 2004 14 70 triéu tan, 

To soi hoa hoc duoc tng dung rat réng rai trong moi tinh vuc hoat déng va dot 
séng con ngudi : dét vai may mac cdc loai, ludi danh ca, chi may, chi kh4u trong y khoa, 
day thimg chiu luc cho tau, thuyén, ngudi leo nii.... 


Hl. CAO SU 


Cao su la nhimg vat liéu cao phan tit cé6 tinh dan hdéi, c6 tng dung rat rong rai 
trong doi s6ng va ki thuat. 


Theo ngu6én géc, ngudi ta phan ra hai loai cao su : cao su thién nhién va cao su 
tong hop. 

1. Cao su thién nhién 

a) Cay cao su va nhua cao su 


Cao su thién nhién duoc lay tit nhua cla mét s6 loai c4y, nhung chu yéu 1a cay 
hevea brasiliensis cé nguén géc o Braxin, duoc tr6ng nhiéu 6 Nam Mi, chaéu-Phi, Dong 
Nam A, trong dé cé Viét Nam. 


Dé khai thac, ngudi ta khia vé cAy cao su thanh ranh xung quanh than cay theo 
dudgng xoan cho nhvwa chay ra réi hing lay nhwa (con goi la mi cao su hay latex). Trong 
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nhua cao su cé khoang 40% ia chat ran, trong dé cé 61 90% 14 hgp chat cao phan ty 
cia hidrocacbon khéng no, 10% 14 cdc thanh phan khac nhu protein, lipit, gluxit, muéi 
VO CO,... 


Dé so ché, lam d6éng tu nhva cao su, ngwdi ta cho axit axetic hay axit fomic vao, 
nhua cao su déng tu thanh tang, dy ra hun say, thu duge cao su thé hay cao su s6ng, gol 
la crép. 


Trong thién nhién cdn mot loai cay khdc, 14 balata hay gutta-peccha, cling lay 
duoc tir vO cay chat cé tinh dan héi tuong tu cao su goi la gutta-peccha, nhung khéi 
juong phan ti va cdu hinh khdc véi phan ti cao su thién nhi€n. 


b) Cau tric cia cao su thién nhién 
Cao su thién nhién cé céng thitc nguyén 1a (C.Hg),,. 
Khi dun néng cao su & nhiét d6 khoang 300°C, ngudi ta thu duge isopren. Ozon 


hod cao su tao thanh ozonit réi thuy phan cho mot san phém véi hiéu suat t6i 90% la | 


andehit levulic O =C-— CH>5 = CH» —-CHO. 
1 
CHs 


Tir cdc dif liéu trén c6 thé suy ra ring cao su thién nhién 1a polime cua isopren 


CH, -C=CH-CHy , 
CH, n 
v6i n = 20.000. 


‘Trong mach cao phan tt cia cao su c6 cau tao lap thé diéu hda dang cis, c6é thé 
biéu dién nh sau : 


CH, H CH, H CH, a | 
No = Cc Ws =C ‘ec =C 
/ ‘\ / \ / \ 
Swe CH, CH, - CH, CH, —- CH, CH,--- 
Téng quat cé thé viét : 
CH, H 
vA 
C= oN 
CH, CH,-+ n 
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Cdn gutta-peccha, c6é thanh phdn phan tir va hod tinh gén nhu dong nhat voi cao su 
nhung hé s6 tring hop n ~ 600 — 700 va cdc mat xich déu c6 cau hinh trans : 


CH, CH, 


c} Tinh chat 


Cao su cé tinh chat dac biét 14 tinh dan hdi, titc 14 tinh c6 thé bién dang khi c6 luc 
co hoc bén ngoai tac dung vao (kéo, nén,...) va tro lai dang ban dau khi luc thoi tac dung. | 


Tinh dan héi cha cao su do cau tao cla né gay nén : trong phan ti polime cua cao 
su con cé nhiéu néi d6i, c6 cau trac mach hinh soi véi cfu hinh cis 6 cdc mat xich. Binh 
thudng cdc chudi polime xoan lai hodc cuén lai. Khi kéo cang, cac chudi dé duéi ra lam 
soi cao su dan ra ; khi ngimg kéo cdc chudi dé lai cudn lai nén sgi cao su cé xu hudng co 
vé hinh dang ban dau. 


Ngoai ra, cao su con c6 mét s6 tinh chat li, hod hoc khac, nhu : Cao su khong dan 
nhiét va dién, khong thdém khf va nudc ; Cao su tan duge trong mot s6 hidrocacbon nhu 
benzen, xdng, diu thong va trong mot s6 dfn xudt halogen nhu clorofom, nhung khong 
tan trong cdc dung méi phan cuc nhu ancol, axeton, nudc,... 


Phan tir polime ca cao su con nhiéu néi d6i nén cao su hay bi ldo hod khi dé lau 
ngoai khong khi, nhat 14 duge xtic tién khi dun néng hay chiéu séng... 1am d6i tinh. 
chat co If cia cao su, lam gidm d6 bén, vé dep. 


Ciing do cé cdc lién két doi trong phan ti nén cao su con co thé tham gia phan tng 
cong véi clo, HCl... tao nén cdc din xuat cha cao su cé nhiéu tng dung trong thuc té. 
Chang han nhu: | : 


—~ Cao su clo hoa: 


LA cao su thién nhién da cho téc dung véi clo. Trong qua trinh tuong tac da xay ra 
phan img cong clo vao lién két déi va ca phan img thé. Thanh phan va cau tao cla cao su 
clo hod khong c6 dinh ma tuy thuéc vio diéu kién phdn img. Tuy theo thanh phan clo 
trong phan ti, tinh chat cla cao su clo hod sé khac nhau : cao su c6 40% clo thi mém, 
cdn cao su chita 65% clo lai ran va bén hdéa hoc. Cao su clo hod duge dung trong vi¢e 
ché son, vecni, thuéc vé. Son cao su rat bén, ding dé son vach dum, : son bé, thine 
chita H,O,, lam gidy boc chéng dm... 
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~ Cao su hidro clorua: 


LA cao su thu duoc do tac dung cia hidro clorua véi cao su ty nhién. Phan ting 
cong xay ra cling tu4n theo quy tac Maccopnhicop. Cao su hidro clorua ciing cé nhiéu 
img dung, thudng ding dé ché son, tao mang chéng am. 


Ngoai ra, cao su con tham gia phan ting vdi hidro tao ra cao su hidro va tac dung 
duoc véi lu huynh. 


d) Su lu hod cao su 


La su ché hod cao su véi lu huynh dé khic phuc han ché cia cao su 1a dinh 6 
nhiét do cao, gidn oO nhiét dd thap. 


Cé hai phuong phap [wu hoa cao su: | 
Luu hod néng : dun néng cao su véi luu huynh d nhiét do khoang 130 - 145°C, 


Luu hod lanh : ché hod cao su vdi dung dich luu huynh trong CS). OG nhiét dd 
thudng va c6é thé thay Ivu huynh bang S,Ch. 


Khi hu hod, mot s6 lién két 7 mé ra, hodc su thé & hidro dinh véi cacbon bén canh 
ni d6i, tao thanh nhimg c4u ndi giita cdc mach polime nho cac nguyén t6 luu huynh, do 
46 nhitng phan ti rat ldn cd cau tréc mang luéi khong gian dugce tag Ta: 


| 
CH,S 


a CH, 
~~ CH, ~ C ~ CH ~ CH -~ «~ CH - C - CH CH, — 
: 
--— CH, — CH- CH ~ CH, — ss) 
S — CH, - C- CH ~ CH, ~~ 
| CH, 
hoac : s 
CH, = § 
= CH-C=CH-CH— 
8 : 
: 
~— CH- C= CH - CH ~~ 
CH, § 


| 
S 
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Cc phan ti polime cao su trén nhd c6é cau tric mang ludi khong gian nén tinh 
chat co lf hon han cao su thé : dan héi hon, bén ddi véi nhiét, lau mon, khé tan trong cac 


_ dung méi hitu co, c6 kha nang chéng thdm khi, chong Am tét hon. 


Thong thuong, khéi luong luu huynh trong cao su luu hod chiém ietne 3 -4% 
khéi luong cao su thé. Néu thanh phan luu huynh cao hon (25 - 40%), san em tao 
thanh rat citing goi 1a ebonit ding lam vat liéu cach dign. 


— Trong thuc té san xudt, qua trinh luu hod cao su thuong thuc hi€n déng thoi vdi 
qua trinh gia c6ng cao su thanh vat phim. Trong qué trinh nay, ngoai chat luu hoa nguoi 
ta con thém vao mét s6 chat khac nhu : 


_ Chat xiic téc cho qua trinh luw hod : MgO, PbO, mecaptobenzotiazol C7HgNS), 
dibenzothiazil disunfua C, ,HgN25y.... 


— Chat chéng lao hod cao su lam cho cao su bén hon, khéng gion, khéng nit, 
khéng chay dinh, nhu N-phenyl-2-naphtylamin. 


Chat don lam tang kh6i luong san phém, do d6 ha gia thanh ; dong thoi cting 
lam tang mot sé tinh nang cha cao su. Chat don thuong ding la bot CaCO,, BaSOQ,, 
bét than... 


- Chat tao mau, nhu Fe,0, cho mau do, bé héng cho mau den,... 


Ngoai ra, ngudi ta con cho thém cac chat nhu vazolin, parafin dé lam mém cao su ; 
chat tao bot nhu NaHCO, (NH4)7CO3, NH,zHCO3.... dé ché tao cao su x6p, nhe. 


2. Cao su tong hgp 


Cao su thién-nhién 1a nhiing vat liéu polime vé cing quan trong trong ki thuat va 
doi séng. Tuy nhién, cao su thién nhién khéng dap ung du nhu c4u ngay cang cao cua 
dai séng. Hon nifa, cao su thién nhién cing con nhing nhuge diém nhu kha nang chéng 
dau, chiu nhiét kém. Vi vay, cac nha khoa hoc da tim con dutng tong hop cao su tir cac 
chat hitu co don gian bang phan img tring hop hay tring ngung. 


Cé nhiéu loai cao su téng hop, sau day gidi thiéu mot s6 loai thong dung. 
a} Cao su butadien | 


Tir dau thé ki XX, ngudi ta di san xuat loai cao su nay bang phan Ung tring hep 
buta-1,3-dien cé Na lAm xtic tac, nén goi cao su do 14 cao su buna. Cao su buna kém cao 
su thién nhién vé tinh dan héi, vi su tring hop buta-1,3-dien xay ra khong chi theo kiéu. 
1,4 ma con theo kiéu 1,2 vdi cfu tric khong diéu hoa. Hién nay, dé thu dugc cao su do 
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su tring hop chi xay ra theo kiéu 1,4, khdc phuc nhuge diém cla cao su buna, ngudi ta 
dimg xtic tac 1a hén hop Al(CyHs)3 va TiCl,. 


b) Cao su buna-S 
Cao su buna-S duoc diéu ché bang phan tng d6ng trung hop cla butadien va stiren : 
nCH, =CH-CH=CH, + mCH, =CH-CgHs — 
__5 CH -CH =CH—CH) —CHy -CH-CH) ~ CH =CH—CH) ~CH ~CH ~~ 
l 
| CeHs CH 
CH> 
Khoi lugng phan tt trung binh cha copolime vac khoang 150.000 - 300.000 dvC. 
Thay déi ti lé n : m sé thu duge nhiing loai cao su khéc nhau cé tinh chat khac nhau. Thi 
du, cao su buna-S diéu ché bang phuong phdp déng tring hgp nhii tuong tir hén hop 


10% buta-1,3-dien va 30% stiren véi chat nh hod 1a dibutyl naphtalensunfonat va chat 
khoi mao 1a kali pesunfat sé c6 d6 bén va tinh dan héi cao, chiu co sat. 


c} Cao su buna-N 


Cao su buna-N 1a san phdm déng tring hop cla butadien va acrilonitrin. Phan tng 
dién ra theo so dé : 


nCHy =CH-CH=CH + mCH=CH —> 
CN 
—_> a Meeeiinliaied | ie (ee ee 
} 
CN k 


Cao su buna-N thu duge co tinh chat co li cfing phu thudc vao ti én: m. 
Copolime chifa acrilonitrin cang cao, cao su buna-N thu dudc cang bén déi voi dau m6 
va cdc dung méi khong phan cyc, vi -C=N 1a nhiing nhém cé cuc. 


d) Cao su cloropren 
Cao su cloropren 1a san pham tring hgp cia cloropren : 
nCH, =C-CH=CH, —> fH -C=CH-CHy } 
a Cl on 
Cao su cloropren cé nhiéu tinh chat quy bau nhu dan héi, khong chay, rat bén co 
hoc, bén véi ddu va cé ozon. Dang chu ¥ la khi luu hod cao su cloropren khéng can vai 
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tro cua Luu huynh, chi dudi tac dung cia nhiét ciing tao thanh cau tao mang ludi khéng 
gian gitfa cdc phan tt polime. 


d) Cao su tsopren 
Cao su isopren 1a san phdm tring hgp cia isopren vdi xtic tic AI(C,Hs), va TiC], : 
nCH = C-CH=CH, —> poe -C=CH-CHp | 
CH, | CH, 


n 


Gia tri trung binh cia n 1a khodng 3.000, cé cau tao khong gian diéu hoa dang cis 
_ gi6ng nhv cao su thién nhién nén cé tinh chat gn giéng cao su thién nhién. 


€) Cao su butyl 

Cao su butyl 14 san phém déng tring hop gitta mét luong nho 1a isopren (khoang tir 
1 dén 5%) véi mét luong 1én cia isobutilen (95 — 99%), chat xtic tac la AICI, hay BF3. 

Chudi mach copolime cé céu tric luan phién khong déu : 


CH; CH; 
nCH =C-CH=CH, + mC=CHy —» 
CH3 
CH, CH, 
— CCH, CH; -C =CH-CH, {cH -< 
| CH3 : CH, CH; F 


Kh6éi lugng phan tt cha copolime dao dong trong khoang 35.000 - 80.000 dv. 


Cao su butyl ben vé mat hod hoc, duge ding dé ché tao dé ding bang cao su c6 d6 
bén co hoc cao. 


8) Cao su silicon (hay polisiloxan) 
Cao su silicon 1a loai cao su téng hop, dugc diéu ché bang phan tng trang ngung 
diankyl silandiol : 
R 
nR,Si(OH), —> H 0-5 OH + (n-1)H50 
R 


n 


(R : CH3, C)Hs....) 
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Cac cao su silicon c6é dac tinh rat bén véi tac dung cha nuéc, oxi, ozon, tia tt 
ngoai, ciing nhu axit, Fugu, dau,... Diém néi bat nifa 1A gidi han nhiét dé st dung rat réng 
(-80° dén 250°C), trong khoang nhiét do d6 né duy tri tinh dan héi, tinh c4ch dién rat 
t6t, thuéng ding dé san xuét cao su chiu nhiét. 


3. Cao su blend 


Cao su thién nhién ciing nhu cao su téng hop cé tinh chat co hoc tét va dé dan héi 
cao, Song chung déu cé nhuge diém : dé bén véi xang, ddu va dac biét IA dé bén oxi héa, 
nhiét rat kém. Trai lai, mot sé polime nhu poli(vinyl clorua), poliuretan,... chiu mai mon 
t6t, c6 do ben oxi hod, bén nhiét tét va rét bén véi xang dau, nhung kha nang dan héi lai 
rat han ché. 


Vi thé, két hop dugc cdc tinh chat tét cia cao su tu nhién hodc cao su téng hop véi 
m6t polime tuong hop trong mét t6 hop cdc chat nay IA mot van dé cé y nghia khoa hoc. 


Trong vai chuc nam gan day, ngudi ta d& sir dung mot s6 phuong ph4p xir Ii, phéi 
tron cac t6 hop gém cao su thién nhién hay cao su téng hop véi mot polime tuong hop, 
hoac mot loai cao su vi mét loai cao su khac, hodc cao su thién nhién va cao su téng 
hop vdi mot loai polime, cé thé cd them cdc chat gia cudng... dé tao nén loai cao su mdi, 
c6 tinh uu viét hon cao su thién nhién va cao su téng hop. Loai cao su mdi nay dugce goi 
la cao su blend (cao su hén hop). Thé du, khi xtr li bing phuong phap trén can trong may 
can 6 nhiét do va théi gian thich hop, cé thém chat gia cuong, tiv cao su buna-N vdéi 
poli(vinyl clorua) di tao ra mét loai cao su blend e6 nhiéu tinh chat uu viét hon cac chat 
thanh phan, nhu 46 bén ditt, do din dai, dé bén nén, 46 bén véi xang dau va d6 bén oxi 
héa nhiét déu rat t6t. (O nudc ta, Vién Ki thuat Nhiét déi - Vién Khoa hoc Céng nghé 
Quéc gia da san xuat dugc cao su blend nay dung lam dém ray cho nganh dudng sat.) 


Ciing bang phuong phdp xt Ii tuong ty, ngudi ta cing da san xuat dugc cao su 
blend tit cac chat thanh ph4n Ja. cao su thién nhién vdi poliuretan ; hodc cao su blend tir 
cao su thién nhién vdi cao su buna-N hay véi cao su buna-S,... ding cho cac nganh ki 
thuat cao cap (Céng ty Cao su Sao vang da san xudt dugc hai loai cao su blend trén phuc 
vu cong nghé ché tao lép may bay cho nganh Hang khéng Viét Nam). 


IV. KEO DAN 


1. Khai niém 


Keo dan 1a nhiing chat hay hén hgp chat, ding dé gin két bé mat cia cdc vat thé 
ran lai vdi nhau nhé cac hién tuong bam két va hién tuong cé két. 
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Bam két la su hit lan nhau gitta cdc phan ti khdc nhau cha nhing chat khac nhau. 
C6 két 14 su hiit 14n nhau giita cdc phan tir ging nhau cia cing mét chat. 


Bam ket va cd két cang manh thi méi néi cang bén. 

Keo dan dugc diéu ché tir nhiing oligome hoac polime tu nhién hay tong hop. 
2. M6t sé loai keo dan théng dung 

a) Keo epoxit (cé tén goi ndy vi cé nhém epoxit (oxiran) trong phan tit) 

Keo epoxit duge ché tao tir oligome epoxit. 


Oligome epoxit duge diéu ché tir hai chat : epiclohidrin ake —-CH-CH,Cl 
va phenol hai chitc nhu bisphenol A (cé tén khoa hoc Ja 2-bis(4-hidroxiphenylpropan)) . 
a , 
Epiclohidrin 14 chat long trong suét, khéng mau, tan dugc trong cdc dung méi hitu 


co. Bisphenol A 1a chat ran tinh thé. Oligome epoxit dugc tao thanh bang phan tng déng 
tring ngung hai monome trén. Qué trinh phan tng xay ra qua nhiéu giai doan, trong modi 


trong kiém : 
Giai doan 1 : 
re CH - om -H0-Q)-é Kone CH- ii: 4 
CH, 
CH, 
~ CHG CH - CH, -0-O)- CO» O- CH, ~ CH-CH,CI 
CH, 
Giai doan 2: 


Trong méi trudng kiém, nhém epi (He 7, ~ lai duge tao thanh : 
O 
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- CH- CH, ~ 0-6)-§-Gp-o- CH, - CH ~ ~ CH, + 2NaOH ~> 


CH, OH Cl 
CH; 
= Bae -CH- CH, -0 <O-¢ ~<O)- 0 - CH, - CH ~ CH, + 2NaCl + 2H,0 
CH, So7 


Diepoxit en lai ie tuc phan img véi diphenol, rdi vdi epiclohidrin... phan tng cit 
nhu thé lap di lap lai nhiéu lan, két qua 14 oligome epoxit duoc tao thanh : 


ald Ort Ov ee IoXO-c i<Oreoieun 


vGi hé s6 n ~ 50 + 60. 

Oligome epoxit 1a chat long nhét, phan ti con cdc nh6m OH va mét sé nhém epi 
cé kha nang phan ting cao dugc ding dé thuc hién qué trinh déng ran khi dan keo. 

Dé déng ran epoxit, ngudi ta cé thé ding chat déng ran nhu phenol, ancol, amin, 
axit cacboxylic va anhidrit cha axit cacboxylic. 

Khi déng ran, thi du voi diamin, qua trinh ngung tu tiép tuc duoc thuc hién, cdc 


vong epi mo ra, hinh thanh cdc méi lién két mdi, tao thanh keo epoxit c6 cdu triic mang 
khéng gian: 


-CH-CH, NH, CH-CH— ..- CH — CH, —N - CH, - CH —-. 
7 } 7 | | | 
oO +R + 0 — OH R OH 
.—-CH-CH, NH, CH-CH—- . CH — CH, -—N— CH, ~ CH —. 
ar 2 | a a) 
O O OH OH 


Do dé keo epoxit rét bén chac, khé tan, khé néng ae dl va moi dan cling dude 
bén chac. 


D6 bén cha méi gan epoxit con dugc tang lén khi thém cdc chat ot gia thich hop. 
Keo epoxit duoc ding dé din cdc vat liéu bang kim loai, thuy tinh, 6, chat déo.,... 
b) Keo urefomandehit | | 


Keo urefomandehit dugc diéu ché bang phuong phdép ngung tu ure véi andehit 
fomic khi c6 mAt xtic téc axit hodc kiém. Polime tao thanh cé cau tric mach thang hodc 
mach nhanh (da trinh bay phan tng 6 phan cac polime tring ngung). 
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Khi dan keo, mu6n polime chuyén thanh cdu trac khéng gian, can dun néng tiép 
véi fomandehit du, hoac cho thém chat déng ran 1a axit oxalic hay axit lactic. 


Keo urefomandehit duoc ding dé gin cdc vat liéu 26, tre, ntta, kim loai, chat déo, . 
thuy tinh, sanh sif,... | 

c) Keo poliuretan 

Keo poliuretan durac diéu ché tir diisoxianat va ancol da chitc bang phan tng tring 
hop bac. Poliuretan thu dugc c6 cfu tao mach khéng phan nh4nh, 6 trang thai long nhot 
(xem phan ting & phan cdc polime tring céng hgp). 

Khi dén, muén chuyén keo thanh c4u tric mang khong gian, cé thé ding du 
diisoxianat hodc ding cdc chat ban dau cé sé nhém chic 16n hon 2. 

Keo poliuretan ciing ding dé dan cdc vat liéu nhu gé, kim loai, thuy tinh... 

Ngoai ra, trong thuc té d&i séng, ngudi ta con ding truc tiép mot sé polime khong 
phai diing chat déng ran dé dan cdc vat dung sinh hoat, [4m chat bao phu chéng oxi hoa, 
chong 4m, chéng thdm khi,... nhu keo phenolfomandehit, keo poli(vinyl axetat), keo dan 


xuat cao su (nhua v4 sim),... (C4c phan tmg diéu ché cdc keo nay da duge gidi thiéu o 


phan cdc chat polime va vat liéu polime dién hinh, thong dung). 


Pi vdi keo dan duoc ché tao tir cdc polime tu nhién, ti rt lau ngudi ta da sir dung 
keo da trau tir da stic vat, keo cazein tir sita, hé tinh bét tir tinh bét.... dé dan g6, vai, 
gidy,... Tuy nhién, keo dan tir nguén nguyén liéu ty. nhién co nhuge diém 1a méi néi 
kém bén. | 


V. VAT LIEU COMPOZIT 


1. Khai niém 


Vat ligu compozit cé lich sit phat trién rdt s6m, ngay tir khi hinh thanh nén van 
minh nhan loa. 


Mac di hinh thanh sém nhu vay, song viéc tao nén cdc vat ligéu compozit mdi thuc 
su dugc chi ¥ trong 40 nam tré lai day. Ngay ti dau, muc dich tao vat liéu compozit thé 
hién & ché lam sao phéi hop dugc cdc tinh chat ma mdi vat liéu ban dau khong thé cé 
duoc. Nhu vay, c6 thé ché tao vat liéu compozit tir nhimg cau ti ma ban than chung 
khéng thé dap img duoc cac yéu cu déi voi vat liu két cau. | 

Vat ligu compozit 1a vat liéu duge ché tao nén tu hai hay nhiéu thanh phan khac 
nhau phan tén vao nhau ma khong hoa tan, khong phan tg voi nhau. Méi thanh phan 
lai cé nhfing dic trung co, li, hod riéng biét, khi 16ng hop ching lai, sé cho mdét vat ligu 
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hoan toan mdi,.khac so véi nhiing vat li¢u ban dau. 
Vat liéu méi dé duge goi 1a vat liu compozit (tr | 
composite tiéng Anh nghia 14 hén hop, téng hop, 
phitc hop,...). Néi cach khdc, vat liéu compozit g6m 
mét hay nhiéu pha gidn doan duoc phan b6 trong 
mét pha lién tuc. Pha gidn doan thuong c6 co tinh 
tréi hon pha lién tuc. 





Pha lién iuc duoc goi la nén. 

Pha gidn doan dugc goi 1a cét (hinh bén). 

Co tinh cha vat li¢u compozit phu thuéc vao co tinh cia vat liéu thanh phan ; su 
phan b6 hinh hoc cia vat liéu cét va tac dung tuong hé gitta cdc vat liéu thanh phan. 

Z. Phan loai vat ligu compozit 


Tuy thuéc vao ban chat cia vat liéu nén, vat liéu compozit duoc chia thanh cac 
nhom sau : 


Compozit nén hitu co (nhua polime), thuong cing vdi vat leu cét 1a soi polime, soi 
thuy tinh hay soi bo, nhém,... 


Compozit nén kim loai (hop kim titan, nhh6m) véi vat liéu cot dang soi bo, SiC... 
Compozit nén khodng (g6m) véi vat liéu cét dang soi bo, chat g6m kim,... 


3. Thanh phan cua vat ligu compozit 


Vat liéu compozit thudng bao gém thanh phan cét (thudng dudi dang sgi), thanh 
phan nén (thudng duéi dang nhua polime) va thanh phan phu gia. 


Thanh phan cét gitip cho vat li¢u compozit cé kha nang chiu luc cao, thuong ding 
la cac soi polime nhu sgi aramit, polietilen.... 


Thanh phan nén d6éng vai tr lién két vat li¢u c6t vdi nhau va truyén luc co hoc toi 


chung ciing nhu bao vé vat liéu cét chéng choi vdi mdi trudng xung quanh, thuong dung - 


la mot s6 polime nhiét ran (nhya phenolfomandehit, polieste, nhua epoxit,...) Va mdét sé 
polime nhiét déo (poliphenylensunfit, polieste nhiét déo,...) va ciing cé thé la cacbon, 
kim loai,... 


Thanh phan phu gia thudng déng vai trd bdi tron, tao mau, tac nhan chéng co 
ng6t, tac nh4n chong tla cuc tim.... nO 

Tuy theo nhiing ddi hdi vé dé bén, d6 cing, nhiét dd cén chiu dung va nhiing diéu 
kién khai thac, sit dung khdc cua vat liéu ma ngudi ta lua chon nhimg vat liéu thanh 
phan, két cau ti lé va céng nghé san xuat phi hop. 


370 


4 PHHHULE 3B 


| 
n't 


4. Ung dung cua cac vat ligu compozit 

C4c vat liu compozit do cé nhiéu tinh chat uu viét nhu rat bén, nhe, tudi tho cao, 
bén vdi cé m6i truéng nudc bién, khong nhiém tir, cdch dién, d6 din nhiét thap hon sO 
véi kim loai va don gian khi sit dung, sita chita nén dugc img dung hét sttc phong phi 
trong ddi séng va ki thuat, tir nhiing san pham don gian nhu bén tam, thing chita nuéc,... 
cho dén nhiing chi tiét két c4u phic tap d4p tng duoc nhing yéu cau dac biét cia 6 16, 
tau thuy, mdy bay, tén lita, tau vii tru. Rat nhiéu nha khoa hoc cho rang thé ki XXI {a thé 
ki clla cong nghé cao va vat liéu compozit. | 


Céu héi dn tép 


1. a) Phan biét hop chat polime, hopolime, copolime, oligome va monome. Cho thi du. 

b) Dé polime hoa la gi ? Cé thé xac dinh chinh x&c 46 polime hoa dude khéng ? 

c) Cae chat polime 6 thé phan loai theo nhitng cach nao ? Cho thi du va goi ten chung. 
2.. Cho biét cdc dang cau tao héa hoc va cau tréc cla phan tt polime. Cho thi du. 


3. a) Hay giai thich vi sao cac chat polime khéng bay hoi, khéng co nhiét dé néng chay 
nhat dinh, cd 46 nhét cao. 


b) So sanh, gidi thich tinh bén co hoe, tinh tan va kha nang nong chay cla cac polime 
mach thang, mach nhanh va mang !udi khong gian. 


4. Hay néu va cho thi du minh hoa vé tinh chat hoa hoc co ban cla cac hop chat polime. 


5, a) Phan tmg tring hop la gi ? Dac diém cau tao cla monome tham gia phan tng tring 
hap ? Cac loai phan cng tring hgp. 


b) Cho biét cac loai co ché cla phan tng tring hgp ; nhitng yéu {6 anh huéng dén phan 
(ing tring hop va cae phueng phap tién hanh tring hop. 


6. Phan tng trang céng hop la gi ? So sanh cd ché cla phan ting tring cong hop vdi phan 
ting tring hep. 


7. a) Phan tmg trang ngung {a gi ? Dac diém cau tao cla monome tham gia phan tng 
trung ngung. 


b) Cho biét cac loai va dac diém clia phan tng tring ngung. Cac phuong phap tién 
hanh trang ngung. 


8. Hay néu cac hgp chat potime tiéu biéu, thudng ding dé ché tao chat déo, to sgi, cao su 
va keo dan. Diéu ché va ung dung cla ching. 


9. Phan biét vat liéu polime vdi vat léu compozit, cao su va cao su blend. 
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Chuong Xi. HOP CHAT CHUA NITG 


§1. Amin 
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BLD = Titoly Cat Vat Ufo cece seccvssesrarecseeesseesesaaeeseresseeesrsecsneaaernnansessowessrasettaanerseanee geen senausan 
= UII HE IG OG pesca ieeescececom eects tent anetaaatiersageseeneeeceteemes ene steerage meet 


V - Gidi thiéu riéng 
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§3. Mudi diazoni 
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ll - Tinh chat vat fi 
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| - Chat mau azo 
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| - Sd luge vé cac hop chat nitro............ 


Il - Mat sO h¢p chat nitro QUAN TONG oe eect cree creer renee rnenerrneeaernann tienes aes 
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Chuong XIV. CAC HOP CHAT D! VONG 
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lt - Phan loai.. ner 
lil! - Cach goi tén va 4 danh s sé. 
§2. Hdp chat di vong khéng thom 
| - Phuong phap tong hdp.... 
Hl - Tinh chat hod hoc .. 


lil - So luge vé cac di vong 16 anki eaten Oxi di khong _— 


§3. Hdp chat di vong thom 5 canh 1 di té 
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~ Tinh Chat Vat li... cece el cece ncee cere cree ce eee e er reer eae ere edd naan ag ee ee enneenan ent tae 


eee ee ee a ee ee ee ee ee ee ee ee eee eee eee eee ee ee el 


ee a ae 


TRE SD SOEE COO E POR OCC USEC UCU PRU 2 ee 


Terre Sere Pe ee CP CPPCC Cece Peer See ee ial 


eee eee ee ee ee ee 2 ie 


Pi bs Toit HAL Ga OG ccc trenton areznianadcavecesernteadbanbuaencuemratesbtuansatadsorneceutecumnree eet 


ee ee ee ee ee ee 


ll - Khai nigm vé mau sac, quan hé gilta cau tric Va MAU SAC oes teesneeerestteennes 
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Chiu trach nhiém xudt ban : 
Chi tich HDQT kiém Téng.Gidm déc NGO TRAN AI 
Pho Tong Gidm déc kiém Téng bién tap NGUYEN QUY THAO 


Bién tap ndi dung : 
NGUYEN BICH LAN 
Trinh bay bia : 
TA THANH TUNG 
Bién tap mi thudt, vé hinh : 
PHAN HUGNG 
Siva ban in: 
‘BAN HOA HOC (NXB GIAO DUC) 
Ché ban : 
PHONG CHE BAN (NXB GIAO DUC) - 





HOA HOC HUU CO 3 
Ma sé: 7K549T6 - DAI 


In 1500 ban, khé 19 x 27 cm, tai Xi nghiép in Ha Tay. 
Sé in: O7/DH; Sé XB: 04-2006/CXB/185-1860/GD. In xong va nép Iwu chiéu qu I nam 2006 
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NOs 


10. 
i 
eZ. 


13. 
14. 


15. 
16. 
re 
18. 
19. 
20, 
Zs 
mes 
23. 
24. 
23% 


26. 


2/. 
28. 
29, 
30. 


I 


HEVOBCO 
Dia chi: 25 HanThuyeén, Ha No 


iy 
5 


CONG TY CO PHAN SACH DAI HOC - DAY NGHE 


TIM DOC SACH DAI HOC VA CAO DANG - BO MON HOA HOC 
cia Nha xudt ban Gido duc 


Hoa hoc V6 ca -Tap 1,2,3 
Hoa hoc Dai cuong - Tap 1,2,3 


Co so li thuyét Hoa hoe 
- Phan i: Cau tao chat 
- Phan lI : Nhiét dong hoa hoc 
Co so li thuyét cac qua trinh Hoa hoe 
Bai tap Co so li thuyét cdc qua trinh Hoa hoc 
Hoa hoc cac hop chat di vong 
Hoa li - Tap 1,2,3 
-Tap 4 
Hoa hoc Dai cuong 
(khoi Néng - Lam - Ngu) -Tap 1 
Bai tap Hoa hoc Dai cuong (khdi Nong - Lam - Ngu) 
An mon va bao vé kim !oai 
Phan ung dién hoa va tng dung 
Hoa hoc phan tich 
- Phan I: Phan ung cua ion trong dung dich nuoc 
- Phan Uf : Cac phuong phap dinh luong hea hoc 
Giao trinh Hoa li - Tap 1t,2 
Hoa hoc - Nam tha nhat, nam thu hai 
(Gide trinh dao tao ki su chat luong cao) 
Hoa hoc Huu co -Tap i 
Hoa hoc Hau co -Tap 2,3 














RENE DIDIPR (¥u Dang Be... | 
dict lig bin ficng Pia) 


VU DANG 10) 


7 DUONG VAN DAM 


NGUYEN DINE HUE. 


fu Neoc Ant dich tu bon ficng PRapy) 
NGUYEN TOL DINTL (Ghat bic) 








HOANG NHAM 











| 


ars bs DANG DO (Chet hie i 
NOLYEN MINT THAQ 
TRAN VAN NELIAN (Chg hier} 
NGUYEN VAN TUE 

NGUYEN VAN TAU (Chit bion) 


SOUYEN FTNEL Ci 
NGUYEN HANH 

















NG UYEN ¥ AN TUR 
* ae AN Aye HAL 
NGUYEN TINH DUNG 





























ANDRE DURLPTHY, ... (Duo Quy Chieu, 


1 
—— a 








BO PINH RANG (Chu bien) | 





Bai tap Hoa hoc Huu co 

Thuyét luong tu vé nguyén tu va phan tu -Tap 1,2 
Dong hoc va xuc tac 

Bai tap Hoa li 

Hoa hoc Dai cuong (CDSP) - Tap 1,2 

Thuc hanh Hoa hoc Dai cuong (CDSP) 

Hoa hoc V6 co (CDSP) - Fap 1,2 

Hoa hoc Phan tich (CDSP) 

Co so Hoa hoc Huu co (CDSP) -Tap 1,2,3 





Phuong phap day hoc Hoa hoc (CDSP) -Tap 1,2,3 





Hoa hoc Céng nghé va Méi truong (CDSP) 
Hoa hoc danh cho ngudi yéu thich 

Tu dién Hod hoc pho thong 

Co so li thuyét cac phan ung hoa hoc 





TRAN HIEP HAI 
HA TH] NGOC LOAN 


NGUYEN TINTT DUNG 
TRAN QUOC SON, NGUYEN VAN TONG 


DUONG VAN DAM 





NGLYERN VAN TORG 
NGUYEN DINH HUB, NGUYEN HUG CHU Y¥ 
NGUYEN DINH HUT: | 




















2 


~ PRAN THAR HUF 








NGUYEN THE NGON, TRAN THT DA 








inh 





a 


DANG VAN LIEU 
NGUYEN CLONG, NGLYEN MANH DU NG 
NGUYEN THT SUU 

PING LIEN BAT (Chu bien 





NGUYEN THAC CAT (Chi bien) 


PLL 


TRAN THI DA, DANG TRAN PITACH 


Ban doc co thé tim mua tai cac Céng ti Sach va Thiét bi trugng hoc o dia phuong hoac cac Cua hang 


gidi thiéu sach cla Nha xuat ban Giao duc ° 


187B Giang V6, 25 Ham Thuyén - Ha Noi 
15 Nguyén Chi Thanh - TP Da Nang 


| 


98O"6 85709 


104 Mai Thi Luu (Quan 1) - Thanh phd H6 Chi Minh. 


Gia: 49.700d 





